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CALIFORNIA NUMBER 


The August number of ForEsSTRY AND IRRIGATION 
will be largely devoted to a discussion of the forest and 
water problems of California. 

It will contain a series of striking and authoritative 
articles by the experts conducting the Government and 


State Forest and Irrigation Work. 


The aim of Forestry Fanp IRRIGATION in issuing 


this number is to put before the people of California a 
resume of what is being done to develop the resources 
of the State, and to draw them into closer touch with 


this work. 


Following is a partial list of contents: 

THE FOREST SITUATION IN CALIFORNIA. By Gifford Pinchot, Chief of the U. s. 
Forest Service. 

POLICY OF THE RECLAMATION SERVICE IN CALIFORNIA. By F. H. Newell, 
Chief Engineer, U. S. Reclamation Service. 

THE FOREST RESERVES OF CALIFORNIA. By A. F. Potter, Grazing Expert, U.S. 
Forest Service. 

GENERAL OUTLOOK FOR RECLAMATION WORK IN CALIFORNIA. By J. 
Lippincott, Supervising Engineer, U. 8. Reclamation Service. 

FOREST FIRES AND THE FOREST IN THE CALIFORNIA SIERRAS. By William 
F. Hubbard, late of the U. S. Forest Service. 

STUDIES OF CALIFORNIA GROUND WATERS. 

REFORESTING IN CALIFORNIA. By T. P. Lukens, of Pasadena. 

SOME PROBLEMS OF IRRIGATION PRACTICE IN CALIFORNIA. By Elwood 
Head, Chief Irrigation and Drainage Investigations U. S. Dept. of Agriculture. 

THE FIELD WORK OF THE OFFICE OF EXPERIMENT STATIONS IN CALI- 
FORNTIA IN 1905. By Prof. 8. Fortier, University of California. 

INFLUENCE OF PRIVATE TIMBERLAND OWNERSHIP ON THE FOREST POLICY 
OF CALIFORNIA. By E. A. Sterling, Forest Service. 

THE SIERRA CLUB. By Wm. E. Colby, Secretary. 


In addition there will be still other features and all will be appro- 
priately illustrated. Altogether it will be a notable number of the 
magazine of authority in its special field. 

Every person interested in the welfare of California should secure 
copies of this number for themselves and friends. Mailed to any 
address at 10 cents a copy. 


FORESTRY & IRRIGATION 


510 Twelfth Street, Northwest WASHINGTON, D. C. 








In writing advertisers kindly mention FoRESTRY AND IRRIGATION 
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Harvard University 


The Lawrence 
Scientific School 


offers four year courses of study leading 
to the degree of S. B. in Civil, Mechani- 
eal, and Electrical Engineering, Mining 
and Metallurgy, Architecture, Landscape 
Architecture, 


Forestry 


Chemistry, Geology, Biology, Anatomy 
and Hygiene (preparation for medical 
Schools), Science for Teachers, and a 
course in General Science. For the cat- 
alogue and information, address J. L. 
Love, 16 University Hall, Cambridge, 
Mass. 
N. S. SHALER, Dean. 


University of the South 


Sewanee, Tennessee 


DEPARTMENTS 
Academic Medical 
Theological Pharmaceutical 
Law Preparatory 


The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March tuo December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Ferestry, U.S. Department of Agri- 
culture,and an unusual opportunity isafforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 


For further information address 


THE VICE-CHANCELLOR 





Accurate estimates of standing timber, 
valuation surveys and working plans 
made, and expert advice on any logging, 
lumbering, or forestal proposition furn- 
ished by 


C. A. SCHENCK & CO., Biltmore, N. C. 


Consulting Forest Engineers. , 


Michigan Agricultural College 


offers a full four-vear course in 


FORESTRY 


Course in successful operation since 1902. 





For information address E. E. BOGUE, Professor 
Agricultural College Michigan. 





California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshce as 
out-of-school aids toward developing healthy 
manhood 





Fast through train service to all points 

from Chicago, Milwaukee and Peoria 

on the East, to Omaha, Denver, the 
Black Hills, Salt Lake City and the 

Pacific Coast on the West, and north- 
ward to St. Paul, Minneapolis, 
Duluth, Superior, Ashland, Mar- 

quette and Sault Ste. Marie. 


Ghe Best of Everything. 


W. B, Kniskern, 
P, T. M, 
Chicago, IL 





In writing advertisers kindly mention ForESTRY AND IRRIGATION. 
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American Forestry Association 
President—HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


The American Forestry Association was organized in 
1882, and incorporated in January, 1897. It now has nearly 
three thousand members, residents of every State in the 
Union, Canada, and foreign countries. It has at all times 
been active in promoting measures tending toward the proper 
utilization of the forests and their protection from destruc- 
tion by fires anid wasteful use. 

The objects of this Association are to promote : 

1. A business-like and conservative use and treatment 

of the forest resources of this country ; 

2. The advancement of legisiation tending to this end, 
both in the States and the Congress of the United 
States, the inauguration of forest administration 
by the Federal Government and by the States ; 
and the extension of sound forestry by all proper 
methods ; 

8. The diffusion of knowledge regarding the conserva- 
tion, management, and renewal of forests, the 
proper utilization of their products, methods of 
reforestation of waste lands, and the planting 
of trees. 

The Association desires and needs as members all who 
are interested in promoting the objects for which it is organ- 
ized—all who realize the importance of using the natural 
resources of the country in such a manner as not to exhaust 
them, or to work ruin to other interests. In particular it 
appeals to owners of wood-lands, to lumbermen and forest- 
ers, as well as to engineers, professional, and business men 
who have to do with wood and its manifold uses, and to 
persons concerned in the conservation of water supplies for 
irrigation or other purposes. 

The American Forestry Association holds annual and 
special meetings at different places in the country for the 
discussion and exchange of ideas, and to stimulate interest in 
its objects. Forestry and Irrigation, the magazine of author- 
ity in its special field, is the official organ of the Association, 
and is sent free to every member monthly. Its list of con- 
tributors includes practically all persons prominent in forest 
work in the United States, making it alone worth the cost of 
annual membership in the Association. 

The annual dues are, for regular members, $2.00, for 
sustaining members, $25.00; life membership is $100, with 
no further dues. Any person contributing $1,000 to the 
funds of the Association shall be a Patron. 


H. M. Suter, Secretary. 
Address: P. O. Box 356, Washington, D. C. 
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American Forestry Association 


OFFICERS FOR 1905 


President 
Hon. JAMES WILSON, Secretary of Agriculture 
First Vice-President, JAMES W. PINCHOT, Washington, D. C. 


Recording Secretary Corresponding Secretary 
EDWARD A. BOWERS, New Haven, Conn. H. M. SUTER, Washington, D. C. 
Treasurer, OTTO LUEBKERT, Washington, D. C. 
Directors 
JAMES WILSON HENRY Ss. GRAVES EDWARD A. BOWERS 
WILLIAM L. HALL B. E. FERNOW GEORGE K. SMITH 
OTTO LUEBKERT F. H. NEWELL WILLIAM S. HARVEY 


GEORGE P. WHITTLESEY GIFFORD PINCHOT 
Vice-Presidents 


Sir H. G. Joly de Lotbiniere, Victoria,B. C. William Trelease, St. Louis, Mo. 

Charles C. Georgeson, Sitka, Alaska. Charles E. Bessey, Lincoln, Neb. 

John L. Kaul, Birmingham, Ala. Frank W. Rollins, Concord, N. H. 

B. A. Fowler, Pheenix, Ariz. John Gifford, Princeton, N. J. 

T. P. Lukens, Pasadena, Cal. William F. Fox, Albany, N. Y. 

W. G. M. Stone, Denver, Col. C. A. Schenck, Biltmore, N. C. 

Austin F. Hawes, New Haven Conn. Wm. R. Lazenby, Columbus, Ohio. 
Henry M. Canby, Wilmington, Del. S. C. Bartrum, Roseburg, Oregon. 

John Joy Edson, Washington, D. C. William A. Little, Perry, Okla. 

Elihu Stewart, Ottawa, Ont. J. T. Rothrock, West Chester, Pa. 

Chas. H. Herty, Green Cove Springs, Fla. George Peabody Wetmore, Newport, R.I. 
R. B. Reppard, Savannah, Ga. George H. Whiting, Yankton, S. D. 

J. T. Pence, Boise, Idaho. | Wm. L. Bray, Austin, Texas. 

Chas. Deering, Chicago, III. | Luke Lea, Nashville, Tenn. 

W. H. Freeman, Indianapolis, Ind. George L. Swendsen, Salt Lake City, Utah. 
Hugh P. Baker, Ames, Iowa. George Aitken, Woodstock, Vt. 


D. O. Nourse, Blacksburg, Va. 
Thomas L. Burke, Seattle, Wash. 
A. D. Hopkins, Morgantown, W. Va. 


George W. Tincher, Topeka, Kansas. 
S. C. Mason, Berea, Ky. 


Lewis Johnson, New Orleans, La. KE. M. Griffith. Madison, Wis 

John E. Hobbs, North Berwick, Me. | Jos. M. Carey, Cheyenne, Wyoming. 
Edward L. Mellus, Baltimore, Md. | ‘Wm. Little, Montreal, Quebec. 
Alfred Akerman, Boston, Mass. | Geo. P. Ahern, Manila, P. I. 

Filibert Roth, Ann Arbor, Mich. | Wm. R. Castle, Hawaii. 

Samuel B. Green,St. Anthony Park,Minn. | J. H. McLeary, San Juan, P. R. 


Annual Dues, $2. Life Membership, with exemption from further dues, $100. 
Sustaining Membership, $25 a year 


FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members 


APPLICATION FOR MEMBERSHIP 











To Mr. H. M. SUTER, 
Secretary American Forestry Association 
Box 356, Washington, D. C. 
DEAR SiR: I hereby signify my desire to become a member of the American 
Forestry Association. Two dollars ($2.00) for annual dues enclosed herewit 1. 
Very truly yours, 


Name-_ ; 


P. O. Address 











For Salt by FORESTRY AND [RRIGATION, 








510 Twelfth Street, N. W., Washington, Di 


nent ait BOOKS ON FORESTRY 


PRINCIPLES AND PRACTICE OF FORESTRY 


Economics of Forestry, The. By 3. E. 
FERNOW. This volume treats of forests and forestry 
from the standpoint of political economy, and is 
designed to furnish a trustworthy basis for formu- 
lating public policy. Price, $1.50 

First Book of Forestry, A. By FILIBERT 
RotH. An outline of the general prinziples of 
forestry, written in simple, non-technical language, 
designed particularly for the beginner. Price, $1.25 

Practical Forestry, for Beginners in 
Forestry, Agricultural Students and 
Woodland Owners. By JOHN GIFFORD. 
A good general description of the principles of 
forestry with enough technical information to pre- 


pare the beginner for more intricate problems. 
Price, $1.28 


Forest Planting. By H. NicHoLas JARCHOW. 
An illustrated treatise on methods and means of 


restoring denuded woodland, with full instructions 
Price, $1.50 


Forestry. (Schwappach.) An English transla” 


tion of ** Forstwissenschait.’ rice, 50C- 
Hedges, Seeeihrenes, Shelters and 
Live Fences. By E. POWELL. A treatise 


on the planting, growth mas manageme nt of hedges 
with information concerning windbreaks and 
shelters. Price, 50¢. 
North American Forests and Forest- 
ry. By ERNEST BRUNCKEN. This volume, exposi- 
tory in its character, is written in a style intended 
for the general reader, to whom it should convey a 
good idea of our forests and tenets of forestry. _ 
Price, $2.00 
Practical Forestry. By ANDREW S. FULLER. 
A treatise on the propagation, planting and cultiva- 
tion, with descriptions and the botanical and popu- 
lar names of all the indigenous trees of the United 
States, and notes on a large number of the most 
valuable exotic species. Price, $1 50 
Principles of American Forestry. By 
SAMUEL B.GREEN. Prepared especially for students 
in elementary forestry and for the general reader 
who wishes to secure a general idea of forestry in 
North America. Price, $1 50 
Profession of Forestry, The. By Gir- 
FORD PiNCcHOT. A pamphlet containing an address 
on that subject by Mr. Gifford Pinchot; also an ad- 
dress by Mr. Overton W. Price on ‘‘ Study in Europe 
for American Forest Students,’’ and a list of refer- 
ence publications for students. Price, 25¢, 
Tree igs me | on Streets and High- 
ways. By \ F. Fox. A comprehensive treatise 
on tree Ps Aad heaainale presented and copiously 
illustrated in half-tones and color plates, 
Price, $1.50 


FOREIGN IMPORTATIONS 


English Estate Forestry. By A.C. ForBEs. 
An authoritative volume on English forest methods 
from the pen of a well known forester, that should 
prove of considerable interest to American readers. 

Price, $3.60 

Forstwissenschaft, (Schwappach. ) Price, 40c. 

Manual of Forestry. (Schlich.} Five vol- 
umes, complete, or separately as follows (price, com- 
plete, $17.20) : 

Vol.l. “Utility of Trees and Fund- 
amental Principles of Silvicul- 
ture.”’ Price, $2.40 

Vol. II. Formation and Tending 
of Woods.’ Price, $3.20 

Vol. tii. © le Management.” 

Price, $3.20 

Vol.IV. “Forest Protection.” 

Price, $3.60 

Vol. V. “Forest Utilization.”’ 

Price, $4.80 

This is perhaps the most authoritative work that 

has been issued on the technicai side of forestry, 
translated from the German. 


DENDROLOGY, BOTANY, AND IDENTIFICA- 
TION OF SPECIES 


Manual of the Trees of North 
America (exclusive of Mexico). By CHARLES 
SPRAGUE SARGENT. A volume that presents in con- 
venient form and with excellent illustrations, authori- 
tative information concerning the trees of North 
America. It is written ina manner that enables the 
reader to readily find what family or species any 
particular tree belongs. Price, $6.00. 
American Woods. By RomeEyN B. HovuGu. 

A new departure in the publication of an authorita- 

tive work illustrated with actual wood sections of 

the various species described. Three are given of 
each, viz., radial, transverse, and tangential. Is- 
sued in ten parts, per part Price, $5.00 


Among Green Trees. By JULIA ELLEN 
RoGcers, This book supplies the demand tor 4 
nature book on trees which is more than mere sys- 
tematic studies. The book treats of general prin- 
ciples, etc., and gives tree history and life accurate- 
ly. Price, $3.00 


Familiar Trees and Their Leaves. 
By F. SCHUYLER MATHEWS. This little volume con- 
tains a large amount of interesting information 
concerning the better-known trees of the eastern 
United States, The botanical name and habitat of 
each tree is given, along with a record of the pre- 
cise character and color of its foliage. Price, $1.75 


Flora of the Northern United States 
and Canada, By Britton and BROWNE. A 
complete and accurate key to the flora of the regi on 
covered. 3 vols, Price, $12.00 

Flora of the Southern States. (C hap- 
man.) This isan excellent key to the flora of the 
south, complete and accurate in its scope. 

Price, $4.00 

Getting Acquainted with the Trees. 
By J HoRACE MCFARLAND. A handsome votume, 
copiously illustrated, and with facts accurately er 
sented in an entertaining way. Pricé, $1.7 

HMandbook of Plants, (Henderson. ) 

Price, $3.00 

How Plants Grow. By Asa Gray. An 
understanding of (he way in w ‘hich a tree grows is 
of prime importance to the forester, and the matter 
here presented is accurate and authoritative. 

Price, 80¢. 

Manual of Botany. By Asa Gray. A key to 
the flora of the northeastern states, and the most 
authoritative publication of its nature. 

Price, $1.62; field edition, $2.00 

Our Native Trees. By Harriet L. KEELER. 
A popular key to the trees of the northeastern 
United States, presented in manner giving easy 
access to the text. The book is accurate, and as far 
as possible is written in a style which would make 
it interesting to the beginner. Price, $2.00 

Our Northern Shrubs. By Harrier L. 
KEELER. ‘This volume is planned on the same 
lines as the foregoing, and describes the shrubs 
which are native to the region extending from the 
Atlantic Ocean to the Mississippi River and from 
Canada to the northern boundaries of our Southern 
states. The arrangement is by families and each 
member is given a popular and scientific descrip- 
tion. Price, $2.00 


Principal Species of Wood; Their 
Characteristic Properties. By CHARLES 
HENRY SNOW. No attempt is made to give exhaus- 
tive descriptions of species, but the author presents 
a mass of information designed for the use and in- 
struction of woodworkers, etc., in a 2 style. 
A host of concise information i is brought under each 
head, and the work isa valuable one. Price, $3.50. 

Studies of Trees in Winter. By ANNE 
OAKES HUNTINGTON. A description of the decidu- 
ous trees of northeastern America with keys for 
their identification in winter, written ina bright, 
entertaining style, and containing a mass of valu- 
able information. Price, $2.25 





These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGA TION, 


510 Twelfth Street, N fl 


. W., Washington, D. C. 





Tinportant 


Trees of New England. By L. L. DAME 
and HENRY Brooks. This book is a small yolume 
which can be easily put in the pocket and carried 
in the woods, and at the same time is the best guide 
to the identification of our New England trees of 
any of thesmaller books yet published. Price, $1.50 

Trees of Northeastern America. (NEw- 
HALL.) A good general check list of the more im- 
portant trees of the northeastern United States. 

Price, $1.75 

Trees and Shrubs. By C.S.SArGent. The 
most thorough and authoritative publication yet 
issued, and a standard work. The matter is issued 
in parts, of which there are three already published. 

rice, per part, $5.00 

Trees, Shrubs and Vines of the 
Northeastern United States. By H.E. 
PARKHURST. In this book the author describes the 
trees, shrubs, and vines of the northeastern United 
States in a popular way, the book being designed 
especially for persons who have never studied bot- 
any. To these it will appeal as a valuable guide to 
a familiarity with the salient characteristics of 
trees, shrubs and vines. Price, $1.50 

West American Cone Bearers. By J.G. 
LEMMON. Written in a simple style, this book, with 
its conveniently small size, is a ready guide to the 
conifers of the Western coast. Price, $1.00 


DESCRIPTION OF PARTICULAR SPECIES 
AND LOCALITIES 


Adirondack Spruce “he. By GIFFORD 
PINCHOT. A study of the habits of an important 
lumber tree; its rate of wood accretion per tree per 
acre, with conclusions drawn from this study as to 
the financial possibility of practical forestry in 
dealing with the species. Price, $1.00 


Books on Forestry and Irrigation for sale by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. 


W., Washington, D. C. 


Mountains of California, The. By Joun 
MvuIR. No other person is so well titted to write of 
the mountains of California as John Muir, and the 
volume presented here describes not only the moun- 

tains themselves but the trees that clothe them and 

P . 












the wild life which they harbor. $1.75 
White Pine, The. By GIrrorD PINCHOT. 
The study of an important timber tree; its habits, 
rate of wood accretion per tree per acre, with con- 





elusions drawn as to the financial possibility of 
practical forestry in dealing with the species. 


Price, $1.00 

Our National Parks. By Jonny Muir. If 
you want to learn about the glaciers, mountain 
peaks, canyons and great waterfalls of the West; 


of the habits of animals from the squirrel] to the 
moose; plant life from the big trees to the wild 
flowers —in fact be brought face with nature’s 
works, this is the book. Price, $1.75 


IMPORTATIONS 


Beautiful Rare Trees and Plants. By 
the EARL OF ANNESLEY. A description of some of 
the rarer English trees, shrubs and vines, illustrated 
copiously. Price, $12.00 

Forests of Upper India and Their 
Inhabitants. By THoMAs W. WeBBER. This 
volume is an account of the author’s life in India 
during the period shortly after 1857. It containsa 
vivid description of the country, its people, cus- 
toms, ete., with some description of its forests and 
timber wealth, Price, $5.00 

Important Philippine Woods. By Cap- 
tain GEORGE P. AHERN. This is the only authori- 
tative compilation of the more important woods of 
the Philippines, with copious illustrations, part of 
which are in color. .Captain Ahern is the head of 
the Forestry Bureau of the Philippines. Price, $3.00 


BOOKS ON IRRIGATION AND DRAINAGE 


Irrigation in the United States. By F. 
H. NEWELL. The most authoritative and complete 
work on the subject which has yet been published, 
by the head of the Government’s irrigation work. 

Price, $2 00 

Irrigation for Farm, Garden and 
Orchard, By Henry Stewart. This work is 
offered to those American farmers and other culti- 
vators of the soil who, from painful experience, can 
readily appreciate the losses which result from the 
scarcity of water at critical periods. Price, $1.00 


Irrigation and Drainage. By F. H. KING. 
While most of the existing books on these subjects 
have been written from engineering or legal stand- 
points, this one presents in a broad yet specific way 
the fundamental principles which underlie the 
methods of culture by irrigation and drainage. 

Price, $1.50 

Irrigation Institutions. By ELwoop 
MEAD. A discussion of the economic and legal 
questions created by the growth of irrigated agri- 
culture in the West, by the Chief of Irrigation and 
Drainage Investigations of the Department of Agri- 
culture. Price, $1.25 

Farm Drainage. By JupGE FRENcH. The 
principles, process, and effects of draining land with 
stones, wood, ditch-plows, open ditches, and espec- 
ially with tiles; including tables of rainfall, evap- 
oration, filtration, excavation, capacity of pipes, 
cost and number to the acre. Price, $1.00 

Land Draining. By MANLY MILEs. A hand- 
book for farmers on the principles and practise of 
draining, giving the results of his extended experi- 
ence in laying tile drains, Price, $1.00 

Practical Farm Drainage— Why, 
When, and How to Tile Drain. By 
C. G. Elliott. The book is aclear exposition of the 
methods of tile draining, with a discussion of the 
effects, and much valuable related matter. 

Price, $1.00 


Land of Little Rain, The. By Mrs. Mary 
AUSTIN. A nature book of the highest type. The 
volume is made up of a series of sketches of the 
human, animal, and plant life found in the region 





of the Mohave desert, Death Valley, and the Sierras, 
much of which the average person is likely to con- 
sider almost devoid of living things. Price, 32.00 


IRRIGATION ENGINEERING AND CONSTRUC- 
TIVE WORK . 


Design and Construction of Dams. 
By EDWARD WEGMANN. This volume includes an 
authoritative discussion of the constructive work 
involved and the principal forms of construction. 
Masonry, rock-fill and timber dams are discussed 
extensively. Price, $5 00 

Improvement of Rivers. By B. F. THomas 
and D. A. Watt. This volume isa treatise on the 
methods employed for improving streams for open 
navigation and for navigation by means of locks 
and dams, vice, $6.50 

Irrigation Engineering. By Herpert M, 
WiLson. This is the fourth edition of Mr. Wilson’s 
popular work, and the revision and enlargement 
which it has undergone, places it at the forefront of 
text books on the subject for American students. 

Price, $4.00 

Engineering for Land Drainage. By 
C. G. ELLIoTT. A manual for laying out and con- 
structing drains for the improvement of agricul- 
tural lands. Price, $1.50 

Reservoirs for Irrigation, Water- 
power, and Domestic Water-sup- 
Ply. By James Dix SCHUYLER. An account of 
various types of dams and the methodsand plans of 
their construction, together with a discussion of the 
“available water-supply for irrigation in various sec- 
tions of arid America, distribution, application, and 
use of water; the rainfall, runoff, and evaporation 
from reservoirs, and effect of silt, ete. Price, $5.00 

Water Supply Engineering. By A. 
PRESCOTT FOLWELL. A treatise on the designing, 
construction and maintenance of water-supply sys- 
tems, both city and irrigation. Price, $4.00 

Water Power. By JosepH P. FRIZELL. An 
outline of the development and application of the 
energy of flowing water. Price, $5.00 


These books sent prepaid wpon receipt of price indicated, by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C 




















The Proceedings 


OF THE 


American Forest Congress 


recently held at Washington, D. C., 


have been published in book form 


This volume contains the full 
list of notable addresses and papers 
delivered at the several sessions of 
the Congress, a list of the dele- 
gates who were present, and the 
text of the resolutions adopted. 

Altogether it forms the most 
comprehensive and authoritative 
publication on the subject of 
forestry that has yet been issued 
in the United States. 


The price of the book is $1.25 PosTPaID. 


Orders should be accompanied by remittance, and may be 
sent to 


H. [1. SUTER. 


Secretary American Forestry Association, 


510 Twelfth St., N. W., Washington, D. C. 


















/} F orestry and Irrigation 


H. M. SUTER, Editor 
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NEWS AND NOTES 


This number of Fores- 
TRY AND IRRIGATION de- 
votes considerable space 
to the forest work now going on in 
the State of Connecticut. Mr. Aus- 
tin F. Hawes, State Forester, de- 
scribes the prevailing forest condi- 
tions and suggests methods for their 


Forestry in 
Connecticut 





law passed by the Connecticut legisla- 
ture on July 5. 

From the information given by Mr. 
Hawes and others it would seem that 
the forest resources of this state could 
be greatly increased by judicious man- 
agement of the present stands, supple- 
mented by planting. Individuals as 


MR.? AUSTIN: F.2 HAWES 


Formerly a member of the Bureau of Forestry; at present he is State 
Forester of Connecticut in charge of all forest work 


improvement. Miss Wins'ow contrib- 
utes a short history of the Connecticut 
Forestry Association, an organization 
which is almost ten vears old, and 
which is growing in influence. There 
is also given the full text of the forest 


well as the state have alike a good op- 
portunity. It seems that the main 
thing needed is to spread the knowl- 
edge of what to do, and excellent re- 
sults are likely to follow. For this 
reason the publisher of ForEstRY AND 
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IRRIGATION is glad to give space to 
this project, with a hope of assisting 
the laudable work undertaken by the 
Connecticut Forestry Association. The 
forests of Connecticut can be made a 
substantial and enduring resource of 
the state, and it is the duty of its press 
and the people to back up this idea. 


Reclamation Edward C. Cordell has 
Service been appointed book- 
Personals : ; 
keeper in the Reclama- 
tion Service and directed to report for 
duty to L. C. Hill, Roosevelt, Arizona. 

Geo, E. H. Goodner has received an 
appointment as clerk and assigned to 
duty in the Washington office. 

Miss Rosa M. Layton, of Denver, 
has been appointed stenographer and 
typewriter and assigned to duty in 
the Denver office. 

Richard G. Manifold, who has been 
temporarily employed in drafting in 
the Denver office, has received an ap- 
pointment under classified service and 
will continue work under H. A. Storrs, 
Denver. 

F. W. Brose, clerk in Washington 
office, designated special disbursing 
agent, and detailed for duty on Hondo 
project, New Mexico. 

Frank C. Dillard has received an 
appointment as engineering aid and 
directed to report for duty to J. T. 
Whistler, Pendleton, Oregon. He is 
a graduate of the University of Ore- 
gon, and has been engaged in Coast 
and Geodetic surveys in California and 
Oregon. 

Sherman C. Fiske, draftsman in the 
U. S. Treasury Department, has been 
transferred to the Reclamation Ser- 
vice and assigned to duty in the Wash- 
ington office. 

Howard S. Reed, of Utah, assistant 
engineer, has been transferred from 
Uintah Indian Reservation, Utah, to 
hydrographic work under L. C. Hill 
at Phoenix, Arizona. Mr. Reed has 
had experience in surveying with 
Moore & Co., on Boston water works, 
with the Nicaragua and Isthmian Ca- 
nal Commission, on the Salt River 
project, Arizona, and assisted in pre- 
paring U. S. Geological Survey annual 


report. Since June, 1902, he has been 
engaged as hydrographer and assist- 
ant engineer on the Uintah Indian 
Reservation. 

Aldus H. Shellenberger, clerk in of- 
fice of Secretary of the Interior, has 
been transferred to the Reclamation 
Service and assigned to duty in Ac- 
counts Division, Washington office. 
John W. Swift, bookkeeper in Wash- 
ington office, has been designated spe- 
cial disbursing agent at Billings, Mon- 
tana. 


Forest E. T. Allen, of the For- 
Service est Service, has been ap- 
Personals 


pointed by the governor 
State Forester of California. For the 
past six years Mr. Allen has been con- 
nected with the Bureau of Forestry, 
althottgh one year of that time was 
spent as forest reserve inspector for 
the Land Office. In his new position 
Mr. Allen will continue as inspector 
of the forest reserves in California for 
the Forest Service. He is a thorough- 
ly competent forester, is very familiar 
with forest conditions in the West, es- 
pecially in California, and the gover- 
nor of that state could not have made 
a better appointment. 

G. B. Iull, of the Forest Service, is 
at Portland, Oregon, acting as the 
representative of the Service in charge 
of the government forest exhibit at the 
Lewis and Clark Centennial Exposi- 
tion. He will see to it that visitors 
are furnished all desired information 
concerning the exhibit and the work 
the Service is doing, and he will have 
charge of the courses of popular illus- 
trated lectures on forestry which will 
be given. 

Mr. John H. Hatton has been as- 
signed to duty as Forest Inspector on 
national forest reserves. His district 
will include Utah and possibly South 
Dakota. During July he has been as- 
sisting the U. S. Civil Service Com- 
mission in the examinations for forest 
rangers at several places in Colorado. 

Mr. Smith Riley has been assigned 
to duty at Forest Inspector on the na- 
tional forest reserves. His district 
will comprise all the forest reserves 
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in the State of Colorado and the Big 
Horn and Medicine Bow reserves in 
Wyoming. He will also assist the 
U, S. Civil Service Commission in the 
conduct of examinations for positions 
of forest ranger at certain places in 
Colorado. 

A. FE. Cohoon has been assigned as 
technical assistant to S. C. Bartrum, 
Forest Supervisor for the southern di- 
vision of the Cascade Range Forest 
Reserve, Oregon. 

Ranger Lewis . Newcomb, of the 
San Bernardino Forest Reserve, Cali- 
fornia, has resigned from the Service. 


Another chapter in the 
movement that brought 
about the establishment 
and later the discontinuance of the 
New York State College of Forestry 
has been. opened. 

Attorney General Mayer, of New 
York, has decided to bring an action to 
deprive Cornell University of 30,000 
acres of timber land between Tupper 
and Upper Saranac Lakes, in the Adi- 
rondacks. Mr. Mayer will endeavor 
also to break a contract whereby Cor- 
nell has permitted the Brooklyn Coop- 
erage Company to cut timber on the 
tract. 

This tract was purchased by Cor- 
nell with $165,000 out of an appro- 
priation of $500,000 made by the leg- 
islature of 1898 for a forestry experi- 
ment, to last thirty years. The Brook- 
‘lyn company began cutting timber on 
the tract in 1900, and as a result peo- 
ple who lived in the vicinity protested 
vigorously. Inquiries were made into 
the forestry experiment, which was be- 
ing carried on under the direction of 
Dr. B. E. Fernow, head of the New 
York State College of Forestry. 

Governor Odell in 1903 declined to 
permit any more money to go out for 
the experiment, and that came to an 
end. The Brooklyn company, how- 
ever, still continued to cut timber, 
and the Association of Rresidents of 
Upper Saranac Lake, who had fought 
the Cornell idea from the first, asked 
Mr. Mayer to bring an action that 
would terminate the contract. They 


Suit Against 
Cornell 
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declared that the purpose of the stat- 
ute was being defeated, as the enter- 
prise was not a forestry experiment. 

In his opinion handed down to-day 
Mr. Mayer says: 

“There is no suggestion that the au- 
thorities of Cornell University entered 
into this contract through other than 
good motives. It seems that they had 
been advised by the forestry expert 
in their employ that the best method 
of experiment was to denude the tract, 
in order that the result of reforesta- 
tion could be ascertained within the 
life of men then living. 

“So far as the testimony and argu- 
ments before me disclosed, no official 
of the State of New York was con- 
sulted, directly or indirectly, in regard 
to the agreement above referred to. It 
cannot be said, therefore, that the 
state was in any way responsible for 
this contract, or that it acquiesced in 
the terms thereof. 

“In my opinion, it was never con- 

templated that under any circum- 
stances Cornell was to be permitted to 
make a contract for the stripping of 
the forest within a possible fifteen 
years on a tract of land which was 
dedicated to an educational experi- 
ment of thirty years.” 
The Secretary of the In- 
terior has awarded the 
contract for the con- 
struction of a pile bridge across North 
Platte River, about 25 miles south- 
west of Casper, Wyoming, to James 
F. Stanley, of Casper. 

This bridge is to be used in connec- 
tion with the North Platte project. 
Three bids were received, of which 


Bridge 
Contract 


Mr. Stanley’s—$3,384.70—was the 
lowest. 
: The Secretary of the In- 
Bids for 2 : oa a = 
terior is advertising for 
Tunnel : 


bids for the construction 
of the Corbett diversion tunnel, Sho- 
shone project, Wyoming. This tunnel 
is to be approximately 17,000 feet long. 
The auxiliary works will include the 
excavation of about 28,000 cubic yards 
of material in open cut. These works 
are located about Io miles east of 





Cody. The proposals will be received 
at Dillings, Montana, and will be open- 
ed on September 6, 1905. Particulars 
may be obtained by addressing the 
Chiet Engineer, Washington, D. C., 
or the engineer in charge, Mr. J. 
Ahern, Cody, Wyoming. 

The following letter, 
commenting on the sug- 
gestions contained in 
Mr. Schwarz’s letter to the editor and 
published in the June number of For- 


More About 
Silviculture 
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Editor ForeEstRY AND IRRIGATION : 
Dear Sir:—The proposal by Mr. 
Frederick Schwartz, in Forestry AND 
IRRIGATION for June, that portions of 
the forest reserves be utilized as silvi- 
cultural sample plots on a large scale, 
deserves thorough consideration. 
Probably every forester will admit 
that our knowledge of silviculture at 
the present time is almost purely em- 
pirical. The notes found in the books 
regarding the “silvicultural charac- 





MR. WALTER MULFORD 
First State Forester of Connecticut who did much to interest the people 
of that state in forestry. He is now with the U. S. Forest Service, 
but later will become a member of the Faculty of the Forest De- 
partment at the University of Michigan. 


ESTRY AND IRRIGATION, from Mr. Er- 
nest Bruncken, author of “American 
Forests and Forestry,” is given in full, 
as an indication that the study of sil- 
viculture in America is a subject of 
deep interest to our foresters: 


ters’ of forest species are hardly more 
valuable than the directions printed on 
the five-cent packages of garden seeds 
one buys at the corner groceries. The 
time for a scientific silviculture, how- 
ever, has hardly yet arrived. It pre- 
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supposes a far more thorough knowl- 
edge of ecology than has been attained 
so far. For investigations of this kind 
the reserve sample plots suggested by 
Mr. Schwartz would serve excellently. 
The field study of ecology is at the 
present time handicapped by the fact 
that there are no accurate records of 
observations regarding changes in the 
flora of definite areas, extended over 
considerable periods of time. Such 
records cannot be obtained under ordi- 
nary conditions, because the factor of 
human interference cannot be suffi- 
ciently eliminated. If every forest re- 
serve had one or more districts of rea- 
sonable size set apart and protected 
against all human disturbance, these 
would go far in helping to discover 
the laws by which natural conditions 
affect tree growth. 

Perhaps it would be feasible for the 
Forest Service to enlist the codpera- 
tion of the botanical departments of 
the various universities in this work. 
A great deal of geological field work is 
now being done by botanists. There 
is reason to believe that they would 
welcome such a policy, especially if in 
the neighborhood of each protected 
tract a simple laboratory containing 
facilities for the most indispensable 
physiological and morphological work 
could be erected. 

ERNEST BRUNCKEN. 

Sacramento, Cal. . 

An apt illustration of the 
relation between forests 
and the conservation of 
water is shown in a recent letter by 
Clinton Harris, of Nashville, Tenn., 
printed in Recreation. The letter is as 
follows : 

“To illustrate the relationship be- 
tween forests and water, make a cou- 
ple of troughs, line one with clay to 
represent the country denuded of trees, 
the opposite trough line with sods 
of grass or moss to represent the for- 
est-clad mountain side, set them on an 
incline and connect their upper ends 
with a rough reservoir. Pour a pail 
of water into this reservoir and there 
will be a wild rush of water down the 


Forests 
and Water 


clay-lined trough, while the moss and 
grass-lined one will drip for hours. 
“It only needs a little imagination to 
convert this machine into a forest-clad 
mountain and one denuded of timber. 
“The cloudburst represented by the 
contents of the bucket of water sud- 
denly poured into the top reservoir is 
only a dangerous cloudburst on the 
barren slope. By the use of this sim- 
ple device you can explain to a child 
the absolute necessity of preserving the 
forests upon the watersheds, if we 
would have continuous running water 
and not the certainty of flood and 
drought which are caused by the wa- 
tersheps being recklessly denuded of 
timber.” 
The Forest Service dur- 
ing the summer field 
season issues monthly a 
schedule of field work and assign- 
ments. The programme for July in- 
dicates work in 21 states and territo- 
ries and in Hawaii. It includes the 
making of working plans and plant- 
ing plans, fire protection studies, the 
care of forest nurseries, inspection of 
forest reserves, special studies of trees 
and their products, timber seasoning 
and testing, and many other practical 
lines.of work in which the Forest Ser- 
vice is engaged. The names, address- 
es, and character of study of all For- 
est Service officials engaged in this 
work and also of those having direct 
charge of the different forest reserves 
will be published monthly in the field 
programme. In another part of this 
number of Forestry AND [IRRIGATION 
the work of the Forest Service is treat- 
ed somewhat in detail. 


Work of 
Forest Service 


Studying A new section called 
Lumber “lumber trade” was cre- 
Trade 


ated by the Forest Ser- 
vice July 1, in the office of Forest 
Products. Its purpose is to study the 
supply, transportation, markets, and 
use of lumber and other forest pro- 
ducts. The various grading specifica- 
tions will be brought together for 
comparison by both buyers and sellers 
of lumber, as has been done in the 
case of log rules. Hitherto there has 
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been a decennial census of the lumber 
industry, but the intenion now is to 
publish, in codperaion with the Na- 
tional Lumber Manufacturers’ Asso- 
ciation, an annual statement of the 
amount of lumber cut and marketed. 
The movement of lumber will be fol- 
lowed from the forests through the 
great commercial centers until it 
reaches the consumers. 

Special uses of wood as for cooper- 
age and boxes, vehicles and imple- 
ments, and for paving blocks will be 
carefully considered. The study will 
include an investigation of the quali- 
ties of the woods at present used; an 
estimate of the supply of timber of 
these kinds available ; an investigation 
of the properties of other and more 
abundant woods which may be sub- 
stituted for the species now employed ; 
and a study of methods of manufac- 
ture with a view to recommending im- 
provements which will increase the 
output and lessen the waste from the 
raw material. 


Vermont The Reading Pond 
Forest Trout Club, which was 
Experiment 


organized in March, will 
do business on a large scale. The 
capital stock of the corporation, origi- 
nally $3,000, has been increased to 
$50,000, which is held by men deeply 
interested in the development of Ver- 
mont. The club has acquired 5,500 
acres of woodland, meadow, pasture, 
and tillage land in the vicinity of 
Reading Pond, near Woodstock. In 
pursuit of the propagation of game 
fish, 30,000 brook trout have already 
been deposited in the brooks and pond ; 
but the larger plans of the club, and 
those in which the public is directly 
interested are, “however, along the 
lines of scientific forestry and farm- 
ing. 

It is not designed that these lands, 
which include some of the best and 
some of the worst in Vermont, shall 
lie idle. On the contrary, the forests, 
in the first place, are to be managed 
on the most economic principles. In- 
stead of stripping the woodlands and 
reducing them to a nominal value in 


a seaso nor two, it is expected that 
they will be lumbered so that they’ 
will increase in value from year to 
year. Only such timber will be cut 
as is mature, and there will be plant- 
ing to replace those trees that are 
felled. Wastes, slopes, elevations, 
and localities will be carefully stud- 
ied; large areas will be planted with 
German and Colorado spruce, white 
and black ash, cherry and various 
other hard and soft woods, and re- 
sults watched with a view to deter- 
mining what timber trees are most 
profitable in the different locations. 
Competent men will be in charge of 
the lands and the working out of the 
forest problem will be watched with 
considerable interest. 
Steps have just been 
taken to determine the 
total annual cut and con- 
sumption of lumber in the United 
States. The National Lumber Man- 
ufacturers’ Association, at its last 
meeting in Chicago, favored the get- 
ting of such statistics, and the Bureau 
of Forestry for some time has been 
considering similar work; the two 
have now combined forces to this end. ° 
Mr. George K. Smith, the secretary 
of the association, recently visited 
Washington to confer with the Bu- 
reau, and a definite plan has been de- 
cided upon. Near the close of each 
calendar year blanks will be sent the 
secretaries of all lumber associations, 
who will forward them to all saw- 
mills in their jurisdiction. When filled 
in these cards will show the total cut 
of each mill, the total shipments, and 
the stock left on hand; they will then 
be mailed direct to Washington. The 
Department of Commerce and Labor 
will assist in the work in the way of 
furnishing names of lumbermen, and 
in computing the results. The plan 
will be put into effect at the close of 
this year, and as early as possible after 
January I a statement of results will 
be published. The proposed work will 
be of great practical value in deter- 
mining the rate at which the forest 
resources of the country are actually 
being used up. 


Timber Sta- 
tistics 








WILLIAM FAIRCHILD HUBBARD 


BY 


GEORGE B. SUDWORTH 


"THE premature death of William 

Fairchild Hubbard deprives the 
forest profession of one of its bright- 
est members. He lost his life on July 


17,. 1905, while canoeing near the 


panion was carried swiftly down- 
stream, barely escaping death. 
Mr. Hubbard was a professional 


forester by training, and at the time 
of his death held the position of For- 





WILLIAM FAIRCHILD [HUBBARD 


Great Falls of the Potomac River, in 
company with Mr. Robert W. Ayres. 
The canoe was capsized in a powerful 
back-current, throwing both men into 
the water. Although an exceptionally 
strong swimmer, Mr. Hubbard was 
unable to save himself, while his com- 


est Assistant in the Forest Service of 
the United States Department of Ag- 
riculture, having entered the depart- 
ment in February, 1901. He was born 
in North Carolina in 1876. His early 
education was received in the public 
schools of Washington, D. C., and in 
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Trinity University, Toronto, Ontario. 
Subsequently he studied forestry at 
the universities of Munich and Tubin- 
gen, receiving from the latter institu- 
tion the degree of Doctor of Political 
Sciences. During his course of forest 
study he served as voluntary assistant 
in one of the government forests of 
Thuringia. He qualified for the United 
States Forest Service by passing the 
Civil Service examination for trained 
foresters, and similarly also for the 
Philippine forest service, which at one 
time he anticipated entering. 

Through his special academic train- 
ing in political sciences, Mr. Hubbard 
brought to his professional work in 
forestry a rare but most valuable at- 
tainment—a knowledge of the impor- 
tant part which forests and their prop- 
er use play in the economic life of the 
nation. 

For one so young, Mr. Hubbard 
had achieved much in practical forest 
work that does lasting honor to his 
name. Among his important contri- 
butions published and being published 
by the Forest Service, is a bulletin on 
the basket willow, a study which 
makes available new facts of great 
value to an important American in- 
dustry. He has also prepared in col- 
laboration with Colonel William F. 
Fox a bulletin on the maple sugar in- 
dustry. Mr. Hubbard’s contribution 
to this publication—just now going 
through press—is a discussion of the 
silvical requirements of sugar maples 
in their relation to sugar production, 
as well as a large part of the discussion 
relative to the commercial status of 
maple sugar. 


But a few days before his death Mr. 
Hubbard practically finished a most 
valuable paper for publication, enti- 


tled “Forests and Forestry in the 
United States.” In this he has traced 
the bearing which our wealth of tim- 
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ber has had upon the development of 
the country, and the relationship 
which the forested regions bore to the 
commercial and economic standing of 
various communities. Fortunately, on 
account of its great value, he had also 
outlined and practically completed a 
plan for the protection from fire of 
a large timber tract in northern Cali- 
fornia. This plan was based upon 
field studies conducted last summer, 
and had already been accepted and put 
into effect. 

Besides these larger accomplish- 
ments, Mr. Hubbard has conducted a 
number of minor but important forest 
studies. To all was given the stamp 
of his peculiarly original thought. In 
no manner did he dislay the perhaps 
too common school-bred narrowness 
of university men. His mind was 
quick to grasp the practical bearings 
of a problem and to solve it in the 
most direct way. The government 
forest work to which he was assigned 
interested him deeply beyond the mat- 
ter of official duty. He often found 
time to contribute valuable discus- 
sions in connection with them for pub- 
lication in the forest journals of the 
country. 

His devotion to forestry and _ his 
achievement in that field led to his 
election, in 1902, as an active member 
of the Society of American Foresters, 
in the proceedings of which he took 
the greatest interest. 

Mr. Hubbard possessed a most at- 
tractive personality, and was very 
highly esteemed by all who knew him 
well for the gentleness of his nature 
and for his manly character. He was 
recognized at once as a leading spirit 
among his friends and in almost every 
movement with which he was con- 
nected. His untimely death is to be 
regretted the more, since he gave 
promise of morethan ordinary achieve- 
ment in his profession. 
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FORESTS AND FORESTRY IN CON- 
NECTICUT 


BY 


AUSTIN F. HAWES 


State Forester of Connecticut 


IKE the rest of southern New Eng- 
land, the forest area of Connecti- 
cut is steadily increasing, and this mis- 
leads many to think that the forest 
question will care for itself. The 
great trouble is, of course, in the poor 
character of much of this woody 
growth, and the scant chance which it 
has in the natural course of events to 
become of any value for at least a 
generation. On the other hand there 
is a great deal of valuable woodland 
in all parts of the state which serves 
as a good example of what is possible. 
Chestnut is the most important tree 
of the state and in many forests forms 
the largest portion of the mixture. 
Next in importance is the white pine 
which forms pure stands in the north- 
east part of the state and is mixed 
with chestnut and oaks and other hard- 
woods throughout the northern sec- 
tion. There is probably no virgin 
timber in the state, the white pine 
stands being largely the -growth which 
has encroached on abandoned fields 
and the sprout woods bear evidence of 
two or often three generations. 
Probably nearly one quarter of the 
total area of the state is nearly worth- 
less land, which is gradually coming 
up to gray birch, pitch pine, and juni- 
per. This land has an average value 
of perhaps $3 an acre, the price vary- 
ing with the locality. Some of the 
most barren wastes which lie near rail- 
roads are held as possible factory sites 
at $5 to $10 an acre. While some of 
this land is now yielding a scanty sup- 
ply of cord wood, the prices from such 
material, except near the cities, are so 
low that the owners place practically 
no value upon their land and allow it 
to remain totally neglected and to be 


frequently burned over. One of the 
first things for forestry to demonstrate 
is that it is entirely feasible in most 
cases to plant up such land as this. 
The thrifty growing young forests 
offer every inducement for thinning, 
especially is this the case in the sprout 
growth of chestnut and oaks. The 
highest values from such forests are 
derived where there is a good crop of 
poles and railroad ties. Poles deliv- 
ered bring as high as $13 apiece, the 
average thirty foot pole selling from 
$2.50 to $3. The first grade of rail- 
road ties are now sold for 42 cents, 
and the seconds for 30 cents. There 
is always a large proportion of inferior 
trees in these natural stands which not 
only will never give these valuable 
products, but also interfere with the 
best development of the good trees. 
In remote situations where the cost of 
removal might eat up the small profit 
in cordwood thinnings can often be 
made remunerative by converting the 
wood into charcoal. The customary 
reckoning is that 30 cords of wood will 
produce 1,000 bushels of coal. The 
value of the “coal” is seven to eight 
cents a bushel. The cost of burning 
sixty cords amounts to about $45, 
leaving $1.58 as the average return 
for stumpage, cost of cutting the wood 
and hauling the charcoal. As the cost 
of cutting amounts to 90 cents to $1, 
the result gives a low stumpage value. 
In fact in some localities where the 
coal burners buy stumpage they pay 
33 cents a cord. ‘These figures show, 
however, that in most remote sections 
such thinnings can pay for themselves. 
One of the advantages in burning into 
coal results from the fact that round 
wood can be used, while there is 
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Part of Connecticut State Forest after thinning. The cost of this land to the State 
was two dollars an acre. 
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scarcely any market for this young 
material as wood. In good sprout 
stands, 30 years old, eight or ten cords 
of this inferior material can usually be 
removed from an acre, thus giving the 
remaining trees plenty of room for de- 
velopment. The high values which 
have resulted from untreated sprout 
stands encourages one to expect even 
greater returns from systematic treat- 
ment of this sort. I have a record of 
a lot of about three acres from which 
were cut 65,0 0 feet B. M. of chestnut 


ferent. The lack of knowledge on the 
part of the farmer as to the value of 
his pine timber results in lumbermen 
being able to buy it for very low fig- 
ures. This is not so much the case 
now as it was a few years ago, for 
with the growing scarcity of stumpage 
there is naturally some appreciation in 
prices. There are no large lumbermen 
in the state, but there are in every lo- 
cality mencontrolling portable saw mills 
who cut from one-half million to four 
or five million feet a year, including 





Planting forest trees on sand plain in Connecticut. This land is assessed at six 
dollars an acre though worthless for agriculture. 


and oak lumber and poles enough. for 
10,000 feet more, besides 118 cords of 
wood. Another ten acre lot of sprouts 
about forty years old sold recently for 
$1,000, though the land itself was 
probably not valued at over $5 an acre. 

Many of the owners of such hard- 
wood land appreciate the value of 
thinnings since they are holding their 
lands for a definite purpose, that of 
producing poles and ties which require 
a growth of about 40 years. 

The white pine problem is quite dif- 


ties and poles. While the competi- 
tion among these men is now so keen 
that they are obliged to bid up to prices 
somewhat approaching the actual 
value of the woodlots, they sometimes 
overcome this difficulty by agreeing 
among themselves on a satisfactory 
distribution of the lots for sale. These 
lumbermen are usually men who start- 
ed in with very little capital, but have 
gradually increased their business. 
They aim to turn over their money as 
soon as possible, and for this reason 
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these pine stands are cut off when they 
are far from mature. On white pine 
between thirty and forty years old 
lumbermen frequently make over 30 
per cent, on the money invested with- 
in a year or so after purchase. While 
this young pine may be growing at a 
most excellent rate, possibly as high 
as 8 per cent., there is little induce- 
ment for holding if these much higher 
immediate returns can be realized and 
the operation repeated indefinitely. 

A few figures illustrating the char- 
acter of these forests may be of in- 
terest. One lot of four and one-half 
acres gave a yield of nearly 100,000 
feet B. M.. Boxboards are now worth 
about $12 a thousand delivered at the 
railroad, while some of the square 
edge pine runs as high as $16. From 
25 to 50 per cent. of the cut is usually 
of the latter character. In Union, the 
principal pine town of the state, an 
80 acre lot sold this winter at $100 an 
acre. The general character of the 
pine stand in this region is illustrated 
by a lot of fifteen and one-half acres 
which produced 459,000 feet B. M., or 
an average of nearly 30,000 feet. The 
net profit on this lot to the lumberman 
amounted to $2,000. Some of the 
original virgin pine timber, the last of 
which was cut about fifteen years ago, 
is reported to have run 100,000 feet 
to the acre. 

If this state of things could last in- 
definitely there could be no particular 
objection to the present methods, but 
since the supply of pine is rapidly ap- 
proaching exhaustion the cutting of 
this immature, rapid growing pine is 
naturally a source of regret. The 
only remedy seems to be the education 
of the land owners to an appreciation 
of the real value of their timber and 
the rate of interest at which it is grow- 
ing. If they understood that their 
timber is growing at a rapid rate of 
interest and that prices are also in- 
creasing they would hold this timber 
and could be induced to practice for- 
estry. The lumbermen would also 


benefit in the end for the stability of 
their business would be maintained. 
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If these forests were kept to an age 


‘of sixty to seventy-five years instead 


of being cut at about forty there would 
be opportunity for good forestry work. 
There is little doubt that careful thin- 
ning would result in very much better 
lumber and greater yields. Thinnings 
are in most cases perfectly feasible. 
I have the opinion of a lumberman for 
authority that when lumbering is go- 
ing on in a region neighboring stands 
could be thinned out without financial 
loss. Where the trees to be removed 
are six inches in diameter or over they 
can be sawed into boxboards, and in 
some sections there is a market for 
pine fuel. 

The question of production is, per- 
haps, the most important. White pine 
is naturally such a fine reproducer that 
it seems there should be no difficulty 
in securing a new stand. Methods of 
lumbering in common use remove 
everything on the land so that not only 
no seed trees are left, but patches of 
reproduction which are often very 
thick and sometimes ten feet high are 
totally destroyed. Where lumbermen 
have purchased the land as well as 
the timber they should be far-sighted 
enough to leave seed trees, and there 
are always plenty of worthless trees 
on a lot which could serve for such 
purposes. Strange to say there seems 
to be more interest among lumbermen 
in planting this land after lumbering 
than in making any attempt at natural 
reproduction. Owners who sell to 
lumbermen simply the timber, retain- 
ing the land, could easily make some 
contract whereby seed trees would be 
left. 

Undoubtedly the clear cutting meth- 
od yields the highest present financial 
results, but these forests are admira- 
bly suited to either the strip or group 
system of regeneration and one of 
these would probably prove most re- 
munerative in the long run. 

One of the chief objections to hold- 
ing pine until maturity is, of course, 
the danger from fire. This, as every- 
where, is the chief impediment to for- 
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estry. There are at present* no ade- 
quate laws against fire, but there is 
now a bill before the General Assem- 
bly for the purpose of creating a fire 
service similar to that of New York, 
but combining some of the good points 
of other state laws and a few original 
measures. 

The forestry movement in the state 
was inaugurated some three years ago 
under the direction of the Agricultural 
Experiment Station. The station ap- 
pointed a forester with the hope of in- 
teresting the land owners of the state 
in forestry work. As one of the first 
stepstowardthis an experimental plan- 
tation was started a few miles north 
of Hartford on a sand plain. About 
sixty acres of land valued at $6 an 
acre have been planted to different 
species, as shown by the accompanying 
diagram. These plantations have been 
as experiments in methods of planting, 
distance of spacing, and value of dif- 
ferent mixtures. A new series of ex- 
periments is now being undertaken on 
adjoining land of similar character to 
ascertain how cheaply planting can be 
done. 
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The station has recently published a 
circular advertising its scheme of co- 
operation with private owners which is 
similar to that of the national Forest 
Service, and of the State Forester of 
Massachusetts. 

By act of legislature the Station 
Forester was made State Forester ; the 
principal duties connected with this 
office being the creation and care of a 
state forest. This law, which has thus 
far carried an annual appropriation of 
$1,000, provides that the forester may 
buy land at a price not exceeding $4 an 
acre. He may plant this land, or 
make thinnings or take such other 
measures as he may deem necessary to 
bring about a profitable growth of the 
timber thereon. Up to the present 
time about one thousand acres of 
sprout land have been purchased in the 
towns of Portland and Chatham at an 
average cost of $1.63 an acre. As an 
appreciation of forestry gradually 
grows in the state it is hoped that a 
more generous appropriation may be 
devoted to the work and greater pro- 
gress made. 





* NoTre.—Since foregoing article was written a fire law has been passed and text given in this number. 


THE CONNECTICUT FORESTRY ASSO- 
CIATION 


Short History of the Organization that is Pro- 
moting the Cause of Forestry in Connecticut 


MARY WINSLOW 


HE Connecticut Forestry Associa- 
tion was founded in December, 
1895, by the late Rev. Horace Wins- 
low, and a few others, at the house of 
the former in Weatogue, in the old 
town of Simsbury. Mr. Winslow was 
the first president and continued in 
office until May, 1898, when on ac- 
count of failing health, he declined a 
re-election. 


Mr. Winslow was succeeded by Ma- 
jor Edward V. Preston, of Hartford. 
When Major Preston was compelled 
by the pressure of important business 
to lay aside the office, he was followed 
by Mr. Walter Mulford, then State 
Forester for Connecticut, but now of 
the Forest Service of the U. S. De- 


partment of Agriculture, who was in 
turn succeeded by Dr. E. 


H. Jenkins 








| 
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director of the Connecticut Agricul- 
tural Experiment Station at New 
Haven. 

The chief objects of the Association 
are: To develop public appreciation of 
the value of forests and woodlands 
and of the need for preserving and 
using them rationally; to forward the 
establishment of forests, parks, and 
reservations; to disseminate informa- 
tion regarding forestry and kindred 
topics. 

In the State of Connecticut, land 
from which the timber has been re- 
moved is so naturally and quickly re- 
covered with tree growth that at one 
time it was a difficult matter to con- 
vince some persons that an organiza- 
tion of this character was needed at 
all. Other people thought we had 
trees enough. Still others seemed to 
care litthe whether or not any trees 
were left on the highways for shade 
orornament. Sothe Association has had 
some discouragements to meet and in- 
difference to overcome, but in spite of 
all, now is apparently on a firm basis, 
and likely to live, prosper, and to ac- 
complish much for the cause of for- 
estry. 

As the subject is brought more and 
more before the minds of the people, 
they are beginning to realize that all 
of forestry is not expressed by the act 
if planting trees, nor by that of cutting 
them down. But they do see that to 
manage a farm, or even a woodlot, in 
a practical manner requires the exer- 


cise of as much thought and common 
sense as to raise an agricultural crop. 

The Connecticut Forestry Associa- 
tion has held some public meetings, 
with speakers of eminent rank, and 
it is planned to have more such meet- 
ings in different cities of the state, at 
frequent intervals. It has also print- 
ed and distributed widely through the 
state, a number of leaflets, and these 
are only the beginnings of a series of 
such. 

The publication committee is to 
commence very soon, a sort of prop- 
aganda by means of the press of Con- 
necticut, and excellent results are an- 
ticipated from this work. 

The officers of the Association, 
elected in May, 1905, are as follows: 
President, Dr. E. H. Jenkins, New 
Haven, Conn.; vice-presidents, Prof. 
Henry Ferguson, Hartford; Hon. T. 
S. Gold, West Cornwall, and Mr. Wil- 
lis I. Twitchell, Hartford; recording 
secretary, Mr. Everett S. Geer, Hart- 
ford; corresponding secretary, Miss 
Mary Winslow, Weatogue; treasurer, 
Mr. Alfred Spencer, Jr., Hartford; 
auditor, Mr. Appleton R. Hillyer, 
Hartford; advisory board, the above- 
named and Major Edward V. Preston, 
Hartford; Mr. Edward A. Bowers, 
New Haven, and Mrs. Bessie G. Ger- 
ard, South Norwalk. 

Publication Committee—Dr. E. H. 
Jenkins, New Haven; Mr. Austin F. 
Hawes, State Forester, and Miss 
Mary Winslow. 


CONNECTICUTS NEW FOREST LAW 


Passed by Legislature on July 5th, and deals with Forest 
Fire Wardens and the Protection of Forests from Fire 


Section 1. The state forester shall 
be, ex officio, state forest fire warden, 


and shall receive no additional com- 
pensation therefor, but shall receive 
his necessary traveling and other -ex- 
penses, to be paid in the manner pro- 


vided for in section 4450 of the gene- 
ral statutes. 

Sec. 2. Said forest fire warden shall 
have supervision of town fire wardens, 
shall instruct them in their duties, en- 
force the law as to fire districts in 
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towns, issue such regulations and in- 
structions to the town and district fire 
wardens as he may deem necessary 
for the purposes of this act, and cause 
violations of the laws regarding forest 
fires to be prosecuted. 

Sec. 3. The selectment of any town 
shall, upon the request of the state 
forest fire warden and with his con- 
currence, appoint a town fire warden 
who shall act for the term of one 
year under the instructions of said 
state warden. When required by the 
state warden, such town fire warden 
shall, and any such town fire warden 
may establish two or more fire dis- 
tricts in the town for which he is ap- 
pointed, and appoint a resident of such 
district as district fire warden; in the 
absence of town and district fire war- 
dens, the first selectman may act as fire 
warden. 

Sec. 4. Town and district fire war- 
dens shall prevent and extinguish for- 
est fires in their respective towns, and 
enforce all statutes of this state now 
in force or that may hereafter be en- 
acted for the protection of forest and 
timber land from fire, and they shall 
have control and direction of all per- 
sons and apparatus while engaged in 
extinguishing forest fires, outside the 
limits of cities or boroughs. Any fire 
warden may arrest, without a warrant, 
any person or persons taken by him 
in the act of violating any of the said 
laws for the protection of forest and 
timber lands, and bring such person or 
persons forthwith before a justice of 
the peace or other magistrate having 
jurisdiction, who shall proceed with- 
out delay to hear, try, and determine 
the matter. During a season of drouth 
the town fire warden may establish a 
fire patrol in the town, and in case of 
fire in or threatening any forest or 
woodland the town and district fire 
wardens shall attend forthwith, and 
use all necessary means to confine and 
extinguish such fire. The said fire 
wardens may destroy fences, plow 
land, or, in an emergency, set back- 
fires to check any fire. They may 


summon any male resident of the town 
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between the ages of eighteen and fifty 
years to assist in extinguishing fires, 
and may also require the use of horses 
and other property needed for such 
purpose ; any person so summoned and 
who is physically able who refuses or 
neglects to assist or to allow the use 
of horses, wagons, or other material 
required, shall be liable to a penalty 
of not less than five dollars nor more 
than one hundred dollars. No action 
for trespass shall lie against any per- 
son crossing or working’ upon lands 
of another to extinguish fire. 

Sec. 5. The town and district fire 
wardens shall receive two dollars and 
fifty cents per day for time actually 
employed at forest fires or in the pre- 
vention thereof. The selectmen shall 
fix the price per hour to be paid to la- 
borers at forest fires, employed by the 
fire wardens or their deputies, not ex- 
ceeding twenty cents per hour, and 
shall give notice thereof to the town 
fire warden and the state forest fire 
warden; but if the selectmen neglect 
to fix said price the town fire warden 
may pay at the rate of twenty cents 
per hour for such services. The said 
wardens shall render to the selectmen 
a statement of the services rendered 
by them and by the men, teams, and 
the other apparatus employed by them 
as provided by this act, within one 
month of the date of such services, 
which said bill shall show on detail 
the amount and character of the ser- 
vices performed, the exact duration 
thereof, and all disbursements made 
by said wardens; said bill shall be 
audited, and if approved by the select- 
men of the town wherein such services 
were rendered and expenses incurred, 
shall be paid on the order of said se- 
lectmen by the town treasurer. A du- 
plicate bill, showing that the same has 
been audited and paid by the town, 
shall be filed by the town treasurer 
with the state forest fire warden; a 
copy thereof shall also be sent by said 
treasurer to the county commissioners 
of the county in which said town is 
situated, and the commissioners shall 
thereupon draw their order on the 
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county treasurer in favor of said town 
for one-fourth of the amount of said 
bill, and another copy shall be sent 
to the state comptroller, who shall 
draw his order on the state treasurer 
in favor of said town for one-fourth 
of the amount of said bill. 

Sec. 6. All moneys received from 
fines imposed under and by virtue of 
the provisions of sections 1218, 1222, 
and 1237 of the general statutes shall 
be paid to the state treasurer and kept 
by him as a separate fund, to be paid 
out by him upon the requisition of the 
state forest fire warden, for use in 
connection with the prevention and 
suppression of forest fires, and such 
disbursements shall be audited by the 
state board of control as provided in 
section 4450; provided, that the state 
forest fire warden shall pay one-half 
of the amount collected as a fine to the 
fire warden or other person upon 
whose information the proceedings in 
which such fine was imposed were in- 
stituted, but not exceeding fifty dol- 
lars in any one case. 

Sec. 7. Section 1218 of the general 
statutes is hereby amended to read as 
follows: Every person who shall set 
on fire any woods, or stack of hay or 
grain, so as thereby to occasion in- 
jury to another; or shall injure or 
destroy any public bridge, or any fire 
engine or hose, or any mill-dam, or 
hydraulic works, or any machinery at- 
tached to any mill, manufactory, or 
steamboat; or shall kill, wound, or 
disfrgure, or administer any poison or 
noxious substance to any horse, ass, 
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mule, or neat cattle, with intent to kill, 
or injure the same, or shall injure any 
cloths in process of manufacture, shall, 
if such act is done wilfully, be fined 
not more than one thousand dollars, 
or imprisoned not more than six 
months, or both. 


Sec. 8. Section 1222 of the general 
statutes is hereby amended to read as 
follows: Fires kindled by throwing 
down a lighted match, cigar, or other 
burning substance, shall be deemed 
within the provisions of sections 1220 
and 1221, and every person violating 
any provision of said sections shall be 
fined not more than five hundred dol- 
lars, or imprisoned not more than six 
months, or both. 


Sec. 9. Section 1237 of the general 
statutes is hereby amended to read as 
follows: Every person who shall, wil- 
fully, and without color of right, cut, 
destroy, or carry away, any trees or 
timber of the dimensions of four 
inches diameter, or more, or any hoop- 
poles standing on the land of another, 
shall be fined not more than two hun- 
dred dollars, or imprisoned not more 
than ninety days, or both. 


Sec. 10. The town and district fire 
wardens shall post such notices, con- 
taining the state laws concerning fires, 
as the state fire warden may prepare, 
and any person who wilfully or ma- 
liciously tears down or destroys any 
such notice shall be fined ten dollars. 

Sec. 11. All acts or parts of acts 
inconsistent with the provisions of this 
act are hereby repealed. 














THE EFFECT OF PORES! COVEE 
UPON STREAM FLOW 


PART II. 
A STUDY OF DRAINAGE CONDITIONS IN THE CATSKILL MOUNTAINS 


BY 


W. B. GREELEY 


Forest Assistant, U. S. Forest Service 


[N the preceeding paper upon this 

general subject’ it was strongly 
emphasized that forest cover must not 
be considered as an independent or 
isolated factor in its bearing upon 
stream flow; that it is rather but one 
of a number of far reaching, inter- 
related factors whose combined in- 
fluence makes a stream’s discharge 
regular or irregular; and that before 
any influence can justly be attributed 
to the forested or denuded character 
of a drainage basin the bearing of 
all of these other factors, precipita- 
tion, topography, geological condi- 
tions, must be carefully weighed. An 
attempt to approach the question in 
this manner was made by the writer 
in a study of two small tributaries 
of the Hudson, Esopus Creek and 
Wallkill River, under the direction of 
Mr. Newell, of the Reclamation Ser- 
vice. With the object of getting at 
the-influence of all the factors which 
affect stream flow, a detailed com- 
parison of the two drainage basins 
was made, covering the following 
points: 

I. Precipitation, by weekly means. 

2. Prevailing temperatures, by sea- 
sonal and annual means. 

3. Topography. 

4. Geological conditions. 

5. The extent of forest cover and 
general forest conditions. 

6. The character of flow of the two 
streams as shown by continuous dis- 
charge measurements made by the 
Division of Hydrography of the Geo- 
logical Survey. 


These two catchment areas were 
chosen for the study because they dif- 
fer widely in the extent and density 
of their forest cover. Esopus Creek 
is well timbered, with not more than 
I5 per cent. of cleared land upon its 
entire basin. In the basin of the Wall- 
kill, on the other hand, fully 85 per 
cent. of the land is cleared and under 
tillage, the remaining forest cover be- 
ing confined to small, scattered wood- 
lots. The object of the detailed com- 
parison of the two streams, then, in 
the various respects noted above, was 
to determine first, as closely as pos- 
sible, the probable effect of all the 
other factors, geology, topography, 
temperature, and. rainfall, upon reg- 
ularity of stream flow. Then, by di- 
rectly comparing the flow of the two 
streams under daily measurement in 
the light of such influence, we should 
be able to judge whether or not the 
marked difference in the forested con- 
dition of the two basins has any ef- 
fect upon stream discharge. 

The results of this comparative 
study may be summarized briefly. 

1. With regard to precipitation, 
practically no difference exists be- 
tween these two drainage basins, 
either in total amount or in regular- 
ity of distribution throughout the 
year. As shown by records of the 
United States Weather Bureau, the 
mean weekly precipitation upon the 
Esopus basin for the period of three 
years covered in this study is one inch, 
and upon the Wallkill basin .97 inches. 
In each case the average deviation 
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from the weekly mean, which expres- 
ses the regularity: of precipitation, is 
about 78 per cent. As far then as this 
single factor is concerned, no differ- 
ence between the two streams in reg- 
ularity of flow may be expected. 

2. The same similarity holds in the 
matter of temperature which has an 
important bearing upon stream flow 
through its influence upon evapora- 
tion. The seasonal and annual means 
are practically the same for the two 
drainage areas and no difference in 
stream flow can be attributed to this 
source. 





FORESTRY AND IRRIGATION 


July 


The Wallkill basin is, in effect, a 
broad, rolling valley of very moderate 
slopes. This stream drains a region 
of non-resistant shales and limestones 
which have been eroded into a series 
of level, winding valleys, separated by 
low, gentle divides, 600 to goo feet 
in height. The valleys follow the soft- 
er limestone areas, while the low 
divides mark the outcrops of harder 
shale. The average grade of slope of 
the entire basin is 6.68 per cent. and 
the average fall of the stream 10 feet 
per mile, two facts which summarize 
in themselves the undulating charac- 


The Upper Wallkill Basin 


3. With reference to the important 
factor of topography, however, mark- 
ed differences are found in the two 
catchment areas. The Wallkill River 
of southeastern New York drains the 
valley region of the Appalachian belt, 
a region of old geological formations, 
worn down by prolonged erosion, and 
of low, rolling topography. Esopus 
Creek, on the other hand, drains the 
Catskill Plateau, a region of much 
more recent and less eroded geologi- 
cal structure and of steep and rugged 
topography, 


ter and gentle slopes of this water- 
shed. 

The catchment area of Esopus 
Creek, on the other hand, consists 
very largely of steep mountain slopes. 
The Catskill region, drained by this 
stream, is composed in the main of 
shales and sandstones of comparative- 
ly recent origin which have been 
sharply eroded into a series of high 
ridges separated by deep, gorge-like 
valleys. On many of the slopes the 
resistant rock is exposed as bare, out- 
cropping ledges which often form a 
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series of terraces from base to sum- 
mit. On the drainage basin as a whole 
the grade of slope averages 13.05 per 
cent. or double that of the Wallkill, 
and the fall of the stream 59.6 feet per 
mile, or nearly six times that of the 
Wallkill. These figures express in 
themselves the comparatively steep, 
rugged character of the topography 
of this basin. 

In another important respect these 
two streams differ widely in topo- 
graphy. That of the Esopus is not 
only steep and rugged; it is simple and 
direct in character. The tributary 
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iate, lies in the facilities for storage 
by natural reservoirs. Natural res- 
ervoirs form a marked feature of the 
Wallkill basin. The undulating to- 
pography, together with the alterna- 
tion of areas of soft limestone with 
more resistant shale, have led to the 
formation of swamps and ponds all 
over the drainage of this stream. Of 
special note are the “Drowned Lands” 
which impede the course of the river 
at its very source and line the chan- 
nel of the main stream for many miles. 
On the entire Wallkill basin 42.52 
square miles, or 5.04 per cent. of the 





The Lower Wallkill Basin 


streams are few in number, compara- 
tively short, and direct in their course. 
The rolling valley of the Wallkill on 
the other hand is cut up into a series 
of long, winding, tributary basins, 
forming an extensive, complex drain- 


age system with many _ secondary 
streams of gentle fall and sluggish 
current. 


A third and still more striking dif- 
ference in the topographic conditions 
_upon these two basins, and one whose 
effects upon the character of stream 
flow are necessity, direct and immed- 


lakes, 
reser- 


total area, are occupied by 
ponds, or swamps. Natural 
voirs so well distributed and having 
so large a total extent, form a factor 
of prime importance in regulating the 
flow of the river. 

The steep, rugged basin of the 
Esopus, on the other hand, is practi- 
cally devoid of natural reservoirs. 


Swamps and ponds, forming no ap- 
preciable part of its entire area, are so 
limited as to have no effect upon nat- 
ural storage. 

The contrast in topography condi- 
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tions represented by these two streams 
may then be roughly stated as fol- 
lows: 

1. The slope of the Esopus basins 
are twice as steep as those of the Wall- 
kill. 

2. The fall of the Esopus is six 
times as rapid as that of the Wallkill. 

3. The topography of the Esopus 
basin is much more simple and direct 
than that of the Wallkill. 

4. The Esopus has no natural reser- 
voirs, whereas a relatively large per- 
centage of the Wallkill basin consists 
of swamps and ponds. 

With regard to the bearing of these 
factors upon stream flow, it is evident 
that in each of these four important 
respects, the conditions upon the Wall- 
kill basin are much more favorable to 
underground seepage and _ equable 
stream flow than on the Esopus basin. 
As pointed out in the general dis- 
cussion of this subject, steep slopes 
such as those of the Esopus favor the 
immediate discharge of precipitation 
as surface run-off with but little 
underground seepage, while moderate 
slopes such as those of the Wallkill 
favor the slow and gradual discharge 
of precipitation with a maximum of 
underground seepage. A steep chan- 
nel and simple, direct topography like 
that of the Esopus accelerate the dis- 
charge of flood waters from all parts 
of the drainage basin, causing sud- 
den and rapid fluctuations in the flow 
of the main stream, while a channel 
of very moderate grade and winding, 
indirect tributary streams, like those 
of the Wallkill, have an exactly op- 
posite effect. Of great importance 
also is the natural storage of flood 
water in swamps and ponds which we 
find in such marked degree on the 
Wallkill basin and which is lacking 
entirely in the basin of the Esopus. 
In all four respects, therefore, the 
Wallkill has a marked advantage over 
the Esopus in the natural conditions 
favoring evenness of stream flow. As 
far as the single factor of topography 
is concerned we would expect the 
Wallkill River to be much more reg- 


ular in its behavior than the Esopus 
Creek. If this is not the case, it must 
clearly be due to the counter influence 
of some other factor governing stream 
flow. 

4. The fourth factor with respect 
to which the two catchment areas are 
to be compared is that of geology. 
Of the Wallkill basin, fully 80 per 
cent. consists of Hudson River slates 
and corniferous limestones. The slate 
is moderately soft and resistant, ap- 
proaching often a fine, flaky shale in 
texture. It forms as a rule the hills 
and low secondary divides of the 
basin. The limestone which is as- 
sociated everywhere with the slate, 
forming usually the immediate basins 
of the streams, is soft, porous, and 
non-resistant to erosion. 

These rocks have formed by disin- 
tegration deep layers of fine loamy 
and marly soils, supplying the basin 
with an excellent surface for absorb- 
ing precipitation and converting it into 
underground seepage. The large areas 
of soft, porous limestone, moreover, 
would tend to absorb directly large 
quantities of water, either storing it 
and yielding it up gradually to the 
surface, or allowing it to percolate 
through into underground water 
courses and channels of spring sup- 
ply. 

Of the Esopus basin, on the other 
hand, 90 per cent. consists of thick 
beds of sandstones, shales, and flags 
of the Catskill and Hamilton forma- 
tions. In general these rocks are 
dense in texture, coarse grained, hard, 
and resistant to erosion. Their hard, 
resistant character is shown by the 
vertical cuts, sheer ledges and gen- 
erally rough topography of the Esopus 
basin. The character of the mother 
rock, combined with the steepness of 
the mountain slopes, has resulted in 
the formation of a very thin layer of 
soil, the rock being at best scantly 


_covered and in many cases entirely 


exposed. Not only is the absorbing 
layer of soil which plays such an im- 
portant part in the storage of precip- 
itation very thin over much of this 
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basin, but the rock itself from its 
dense texture and resistant character 
does not tend to absorb precipitated 
water but rather to shed it immediate- 
ly as surface run-off. 

In the bearing of geological condi- 
tions upon stream flow then, the Wall- 
will would seem to possess a marked 
advantage over the Esopus in its deep 
soil and large area of porous lime- 
stone. It is, of course, impossible to 
define closely the limits of such in- 
fluence. In general, however, it is 
evident that, as far as the single factor 


hand, the forests have been reduced, 
in the main to small, scattered wood- 
lots occupying less than 15 per cent. 
of the entire basin. If forest cover 
exerts any real influence in equaliz- 
ing stream flow, the forested Esopus 
should in this respect possess a mark- 
ed advantage over the deforested 
Wallkill. 

As between these two streams then 
the question limits itself to whether 
forest cover on the one hand or mod- 
erate topography, extensive natural 
reservoirs, and favorable geological 





The Upper Esopus Basin 


of geology is concerned, the flow of 
the Wallkill should be more constant 
and equable than the flow of the 
Esopus. 

5. The marked difference between 
these two basins in the extent and uni- 
formity of forest cover has already 
been noted. The headwaters of the 
Esopus and of all of its principal trib- 
utaries are covered by continuous and 
unbroken forest, including 85 per cent. 
of the total catchment area. In the 
valley of the Wallkill, on the other 


conditions on the other exert the 
greater relative influence in storing 
precipitation and equalizing stream 
discharge. 

This question can be answered by 
a comparative study of the behavior 
of the two streams under daily meas- 
urement. The discharge measure- 
ments of the two basins, made by the 
Division of Hydrography of the Geo- 
logical Survey, were computed by 
weekly means for the three years 
from I90I to 1903 inclusive. The 





average weekly mean of each stream 
for the entire period was then ob- 
tained. The percentage deviation 
from this mean, above or below, for 
each week in the three vears and the 
average deviation for the entire period 
were then calculated for each stream. 
The average deviation from the mean 
flow thus obtained should give us a 
ready means of comparing directly 
the variations of the two streams and 
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moderate topography, natural reser- 
voirs, and favorable geological con- 
ditions of the Wallkill is somewhat 
stronger in promoting evenness of 
stream flow than the compact forest 
cover of the Esopus basin. At the 
same time the margin of difference 
between the regularity of the two 
streams is so small as to establish be- 
yond doubt that the forest cover of 
the Esopus does exert a strong con- 





The Esopus at Big Indian, N. Y. 


the relative evenness and uniformity 
of their discharge. 

It was thus found that the aver- 
age deviation from the mean weekly 
flow is 78.24 per cent. in the case of 
the Wallkill and 83.69 per cent. in the 
case of the Esopus, the latter thus 
showing a slightly more irregular dis- 
charge than the former. The con- 
clusion to which we are thus brought 
is that the combined influence of the 


serving and regulating influence upon 
the flow of that stream. This is es- 
pecially true when we recall how un- 
favorable the other factors of topog- 
raphy and geology upon that catch- 
ment area are to equable\ stream flow. 
The forest cover of the Esopus thus 
appears to overcome to a large degree 
the unfavorable effects of steep topog- 
raphy, hard and dense surface rocks, 
and marked deficiency in natural stor- 
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age facilities. It reduces the flow of 
that mountain stream to a regularity 
almost equal to that of a lowland type 
of stream where exactly opposite to- 
pography conditions prevail. That 
the deforestation of a mountainous 
basin like that of the Esopus must, 
therefore, greatly increase the irregu- 
larity of stream flow there can be no 
doubt. In other words, the compact 
forest cover of the Esopus has the 
same general equalizing effect as the 
moderate topography, natural reser- 
voirs, and favorable geological con- 
ditions of the Wallkill. 

As far then as the investigation of 
these two basins will permit, a gen- 
eral conclusion may be stated as fol- 
lows: 


Conditions of temperature and pre- 
cipitation being the same, the relative 
regularity of stream flow from dif- 
ferent drainage basins will be deter- 
mined 

First, by the topographic and geo- 
logical conditions and facilities for 
natural storage in swamps and ponds. 
This factor must be placed first as 
having the more general and far 
reaching importance. 

Second, by the character and ex- 
tent of forest cover. Forest cover, 
while secondary as a factor governing 
stream flow to the first named, exerts 
a very direct and powerful influence 
in moderating the effects of the first 
factor when unfavorable to equable 
stream flow, and in aiding and ex- 
tending its influence when favorable. 


THE RECLAMATION SERVICE 


Progress of Government Irrigation in 
the Western States and Territories 


Work on Salt River Project 


The heavy rains and excessive and 
unusual spring floods in Arizona 
greatly retarded the work of the re- 
clamation engineers, but during the 
month of May most of the damage to 
roads was repaired. Although the 
water had gradually subsided for sev- 
eral weeks, the flow of Salt River on 
June 2 was thirty times that of the 
same day last year. 

Work has progressed rapidly de- 
spite the fact that until the latter part 
of May it was necessary to ferry all 
lumber from the mill and supplies for 
the mill near Livingstone. The ca- 
pacity of the saw mill in connection 
with the Salt River project has been 
increased to nearly 11,000 feet per day, 
and the lumber is being moved to 
Roosevelt as rapidly as possible. Sixty 
teams hauling continually are required 
to keep up to the output of the mill. 

Progress on the tunnel at the power 


plant is being made at the rate of 
about 8 feet of finished tunnel per 
day. Cement manufactured at the ce- 
ment mill has been furnished to con- 
tractors since the early part of May, 
and the quality of the output is very 
satisfactory. Work on the power ca- 
nal has progressed slowly on account 
of scarcity of available men and 
teams. 

During the past month a number of 
contracts for the purchase of land 
have been made, and the Secretary of 
the Interior has approved the pur- 
chase of other tracts. 

A contour map showing the condi- 
tion of underground water in the Salt 
River Valley was prepared this spring, 
and since the floods a new set of maps 
with contours representing the new 
position of the water plane has been 
drawn. 

Reconnaissance surveys of Pinto 
Creek and the San Carlos project have 
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been made, and estimates of power 
canal tunnels and concrete structures 
have been made in the office. 


The Kremmling Reservoir Site 


In reply to questions regarding the 
Gore Canon, Mr. F. H. Newell, chief 
engineer of the Reclamation Service, 
stated that this matter was one among 
a large number of important questions 
which had come to his notice in con- 
nection with reservoir sites in the va- 
rious parts of the United States. The 
information attained leads to the be- 
lief that this reservoir site is unique 


fit to Colorado. 

As regards the railroad right of 
way, this matter has been fully dis- 
cussed before the department at Wash- 
ington, hearings being had by the As- 
sistant Attorney General, and all of 
the evidence presented by the railroad 
has been given careful consideration. 
As a result of a study of the evidence 
presented and of the arguments of- 
fered by the railroad, the Secretary of 
the Interior has concluded that it is 
his duty to protect the irrigation in- 
terests and has referred the matter to 
the Department of Justice. 























Colorado River Overflow below Yuma, Arizona 


in that there is a very large storage ca- 
pacity combined with economy of con- 
struction of the dam and a large vol- 
ume of water available for storage. 
The study of the entire drainage 
basin of Colorado River shows that it 
will be necessary to utilize the Krem- 
mling reservoir site in the develop- 
ment of arid lands in Colorado and 
further down along the stream. The 
flow of Grand River at Grand Junc- 
tion drops in summer to an amount 
below the needs of the irrigable lands 
in the vicinity, and the construction 
of the reservoir will be of great bene- 


An analysis of the facts presented 
leads to the belief that a suitable rail- 
road location can be found without de- 
stroying the Kremmling reservoir. If 
the reservoir were already built there 
is no question but that the railroad 
would find a way around it and would 
not contend that the existence of the 
reservoir blocked railroad develop- 
ment. 

In short, the following contentions 
are believed to be susceptible of proof 
when the proper time arrives: 

First—That a feasible route for the 
railroad exists avoiding the reservoir 
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and the dam site in Gore Canon. 

Second—That public interest de- 
mands that the government shall not 
sacrifice the Kremmling reservoir on 
the facts presented. 

Third—It is simply a question of 
time when the railroad and the reser- 
voir will be built and _ successfully 
operated, giving Colorado the advan- 
tage of all natural resources without 
depriving the public lands along the 
Grand and Colorado Rivers of the 
needed quantity of water. 

The matter being now in the hands 
of the Department of Justice it is not 
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be used to the most complete extent 
in irrigation development in Colorado 
and elsewhere. 

The value of the Kremmling reser- 
voir site was recognized, as the re- 
sults of surveys demonstrated the im- 
practicability of storage elsewhere. 
The careful studies of the entire situa- 
tion made by Mr. A. L. Fellows 
brought forward clearly the necessi- 
ties for holding the Kremmling site. 
His efforts on behalf of the public in- 
terests are very highly appreciated by 
the government officials and too much 
cannot be said in praise of the con- 

















Colorado River Annual Inundation 


permissible for the engineers to dis- 
cuss the details or the evidence pre- 
sented. The government has already 
spent large amounts of money in sur- 
veys and explorations along the Colo- 
rado River and its tributaries, and is 
now engaged in expensive construc- 
tion work on the lower river, the suc- 
cess of which depends largely upon 
the utilization of the Kremmling reser- 
voir. Steps have been taken to pro- 
tect the rights of the public in this 
reservoir in order that its waters may 


scientious attitude take by Mr. Fel- 
lows in his advocacy of the best pub- 
lic interest of the State of Colorado. 
Although not now connected with the 
Reclamation Service, Mr. Fellows’ 
judgment and opinions on matters 
concerning the water supply in the 
State of Colorado are accepted as of 
the highest value and his services for 
the state and government are known 
to be those of an unusually conscien- 
tious, far-sighted engineer. 
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North Platte Project 

A recent visit of representatives of 
the Reclamation Service to the North 
Platte project in Nebraska-Wyoming 
shows that the situation is quite en- 
couraging. 

Contracts for the first section of the 
canal for a length of about 45 miles 
have been awarded by the Secretary 
of the Interior and the contractor ex- 
pects to begin work at once. 

The people themselves are now very 
actively perfecting the organization of 
the Water Users’ Association in order 
that they may cooperate with the 
United States Government in the 
working out of the project. 

A local difficulty has arisen which, 
however, will not interfere with the 
progress of the government. This in- 
volves two questions: (1) Whether 
the government has a right to water 
its own lands which happen to be sit- 
uated under the canal proposed to be 
constructed by private parties as an 
extension of the old Farmers’ Canal, 
no construction having been begun by 
them during the eight years since they 
first placed their plans of record un- 
der the local statutes; (2) Whether 
the government can furnish water to 
lands in private ownership under this 
same proposed canal extension. 

These are questions of law which 
are now before the courts, and will be 
settled between the United States Gov- 
ernment and the parties claiming 
rights under the old canal location. 

As the matter is one between the 
United States and those proposing to 
construct this canal, it will not pre- 
vent those owning the lands under the 
proposed canal from applying to the 
government for water rights. If the 
courts should hold adversely to the 
rights of the government to furnish 
water for these lands, all contracts 
which have been made with the gov- 
ernment will necessarily be cancelled, 
and the parties who have made appli- 
cation for water will be left in no 
worse situation than they were be- 
fore. 

With this understanding, those par- 


ties who are affected by this phase of 
the question are arranging to join the 
Water Users’ Association, which is to 
be recognized by the government as 
the representative of the water users, 
and will make application to the 
United States for water rights when 
announcement shall be made that the 
government is ready to receive them. 
The adjustment of the legal questions 
will be left to the courts. 

The people in general are enthu- 
siastically in favor of the government 
project, and all land owners in the 
valley are preparing to become mem- 
bers of the Water Users’ Association, 
including nearly all of those under the 
proposed extension of the Farmers’ 
Canal. 

To Reclaim Alkali Lands 


An interesting and important inves- 
tigatiom is being carried on by the Re- 
clamation Service, to determine the 
best method of reclaiming the alkali 
lands under the Truckee-Carson pro- 
ject, Nevada. 

The plan entails the installing of ten 
acres of alkali land—typical in texture 
of the general farm lands now being 
entered by farmers—with under 
drains, for the purpose of leaching out 
the alkali, and the preparation of an- 
other ten acres of land for flooding 
copiously with water, without under 
drains being previously laid. It is in- 
tended that the work on the first ten 
acres will demonstrate the advisability 
of reclaiming alkali lands with under 
drains, and determine the approximate 
cost for such work per acre. The 
work on the second ten acres should 
determine the possibility of reclaiming 
these lands from alkali without under 
drains being previously laid. The 
lands selected are not only typical farm 
lands met with in this, but in other 
projects, and are threatened with al- 
kali accumulation. 

The data collected will be of value 
to the farming interests in that the 
results will demonstrate the best pro- 
cess for handling farm lands which are 
too salty for profitable cultivation, and 
which are met with in several parts of 
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the arid regian. In connection with 
the drainage systems installed by the 
engineers on the project, it will offer 
valuable information relative to the 
efficiency of such drainage systems. 

3eside the two tracts above men- 
tioned, land has been selected for the 
installation of under drains on a third 
ten acre tract. This selection repre- 
sents typical alkali conditions for the 
heavy adobe lands lying in large bod- 
ies in the flats of the Truckee-Carson 
project. Should it be found possible 
to reclaim these lands at a reasonable 
cost, it is believed that the land avail- 
able for farm entry under this project 
would be increased by many thousand 
acres. 

This investigation is of great impor- 
tance from a financial standpoint, in 
that a comparatively small cost per 
acre for relief from alkali may make 
possible the reclamation of large bod- 
ies of land under the system, which 
are now unfit for cultivation. 

Drainage conditions are also being 
studied in connection with the Kla- 
math, Minidoka and Huntley projects, 
and work on soil classification is being 
generally carried on throughout the 
field of operations of the service. 

Assistance Asked in Southern 

California 

A copy of the preamble and resolu- 
tions adopted by the San Diego Cham- 
ber of Commerce, California, at a re- 
cent meeting of that body, has been 
forwarded to the Director of the U. S. 
Geological Survey by Senator Per- 
kins. 

These resolutions deal with the 
question of water resources of the 
western slope of San Diego county, 
and recite that extraordinary oppor- 
tunities are afforded for the storage of 
flood waters. So erratic are the 
courses of the streams of that section, 
so much do the watersheds overlap, 
that it is the sense of the board that 
a solution of the water supply prob- 
lem can only be solved by a united ir- 
rigation system, planned as a whole 
and yet so arranged that each district 
can be formed. separately, although 


remaining a part of the whole. A re- 
quest is made that the engineers of the 
Reclamation Service be assigned to 
the duty of ascertaining the facts in 
the case. 

The enthusiasm and persistence of 
the citizens of California in developing 
their state through irrigation is a 
source of inspiration. Except in cer- 
tain localities there is not in California 
the absolute necessity for irrigation 
that exists in most Western states and 
territories. On nearly all the irri- 
gated lands of the state some crops 
will grow without the artificial appli- 
cation of water, yet the irrigation sys- 
tems of California are known all over 
the world. Southern California leads 
the United States in the scientific and 
diversified methods of distribution, ap- 
plication and development of water 
supplies, and in the expensive charac- 
ter of its irrigation works. 

That the citizens of that state ap- 
preciate the work of the Reclamation 
Service is evidenced in their desire to 
cooperate in every possible way, and 
in the great number of petitions and 
resolutions which are being constantly 
received. 

Bismarck Project Delayed 

The indifference displayed by the 
land owners has greatly delayed the 
progress of the Bismarck irrigation 
project, and their apparent lack of 
interest is jeopardizing the entire 
work. 

It is necessary before construction 
can begin to obtain an agreement from 
the land owners to abide by the condi- 
tions of the Reclamation law in re- 
gard to the subdivision of the land 
and the repayment of the actual cost 
of irrigation to the reclamation fund. 
Any further delay in forming a wa- 
ter users’ association will make it nec- 
essary to withdraw the field parties 
and transfer operations to other pro- 
jects for the present at least. 

The Secretary of the Interior pro- 
visionally set aside the sum of $550,000 
for the construction of the Bismarck 
project, and plans have been under 
consideration for greatly extending 














the irrigable area by the erection of a 
central power station convenient to the 
coal supply, transmitting the power 
electrically to pumping plants farther 
down. 

An enormous increase in property 
values and the insurance of good crops 
every year would result from the con- 
struction of this work, and it would be 
a matter greatly to be regretted if con- 
tinued neglect on the part of the land 
owners to embrace their opportunities 
should make it necessary to transfer 
operations to other localities. 


Progress on the Shoshone Works 


High water in the river has inter- 
fered materially with work on the 
Shoshone project, Wyoming, this 
spring, and necessitated moving the 
main camp to higher ground. Bor- 
ings at the dam site in Shoshone Can- 
yon and along the line of the Corbett 
diversion tunnel have been practically 
completed, surveys for the final loca- 
tion of the canal between the tunnel 
and Ralston made, and road grading 
above the main dam begun. 

It is proposed to complete work on 
the wagon road through Shoshone 
Canyon at an early date and construct 
the temporary buildings at the Cor- 
bett diversion dam site. A telephone 
system consisting of about six miles 
of line will greatly facilitate the work. 
Topographic surveys of irrigable land 
will be carried on during the summer 
and final location of canal lines made. 

Borings along the line of the diver- 
sion tunnel on the south side of the 
river will be commenced in a short 
time, and it is hoped that the prepara- 
tion of farm unit maps may be made 
during the summer. 

Poor Postal Facilities Delay Work 

Engineers of the Reclamation Ser- 
vice at Glendive, Montana, are ex- 
periencing much inconvenience and 
delay in the work on the Fort Buford 
project, by reason of the inadequate 
mail facilities, and a postoffice inspec- 
tor has been looking over the situa- 
tion. 

It is deemed advisable that a post- 
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office be established at Neil Stewart’s 
ranch, which is on the stage line 20 
miles from Glendive and one mile 
from the headworks, where a perma- 
nent camp is established, and that the 
mail service between Glendive and 
Mondak be improved. 

At present it takes a week to send 
mail to Mondak and get reply, a dis- 
tance of 50 miles, and a great deal of 
business is carried on at that point. 
The service to Glendive is also exceed- 
ingly bad. 

The contractors will have large 
camps in the vicinity of the Stewart 
ranch, and several families would also 
get their mail there. The matter has 
been taken up with the department, 
and it is hoped that satisfatcory ar- 
rangements will be made in the near 
future. 

Bids Opened and Contracts Let 


Bids for the construction of Laguna 
dam, Yuma project, California, were 
publicly opened at the office of the 
Reclamation Service, Los Angeles, 
California, at 2 p. m., on June 5, 1905. 
Eight regular bids were received, as 
follows: 

J. C. White & Co., New York City, 
$797,650.00. 

Burrell Const. Co., Oakland, Cal., 
$799,550.00. 

P. McDonne'l, Duluth, Mirn., $823,- 
660.00. 

City Street Imp. Co., San Francisco, 
Cal., $829,519.50. 

Cotton Bros. & Co., Oakland, Cal., 
$847,675.00. 

R. W. Faris, Boise, Idaho, $862,- 
000.00. 

Pacific Const. Co., San Francisco, 
Cal., $866,560.00. 

N.S. Sherman Machinery Co., Ok- 
lahoma City, Oklahoma, $1,030,117.50. 

These bids have been transmitted to 
the Secretary of the Interior for his 
consideration. 

The project board recommended the 
construction of a dyke as a part of the 
irrigation and reclamation works. This 
dyke is believed necessary for the di- 
version of the flood waters of the Co!o- 
rado River from the irrigable lands in 
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Yuma Valley, it being in effect a pro- 
longation of the Laguna dam for di- 
verting such flood waters from such 
lands. 

As a result of the above recommen- 
dation the Secretary of the Interior 
has advertised for proposals for the 
construction of about 12 miles of dyke, 
involving the excavation of about 445,- 
000 cubic yards of earth, and clearing 
125 acres of land. Specifications, 
forms of proposal and plans may be 
obtained from the Chief Engineer of 
the Reclamation Service, Washington, 
D. C., from the Supervising Engineer, 
Los Angeles, California, and from the 
Engineer of the Reclamation Service, 
Yuma, Arizona. 

These bids will be received at the 
office of the Supervising Engineer of 
the U. S. Reclamation Service, at Los 
Angeles, California, until 2 o’clock p. 
m., August 17, 1905. 

The Yuma project is one of the 
most interesting undertaken by the 
government up to the present time, 
involving as it does an extensive sys- 
tem of drainage and levees, unique 
engineering features for the disposal 
of silt, and a tunnel to carry the ir- 
rigating water under the bed of the 
Gila River. The engineers have un- 
der consideration a plan to install 
pumps for lifting water to 25,000 acres 
of exceedingly fertile mesa land south- 
east of Yuma. Three million dollars 
have been set aside for the construc- 
tion of the works, and it is estimated 
that 85,000 acres can be reclaimed 
thereby. 

A special act of Congress was nec- 
essary to authorize the construction of 
the Yuma project on the lower Colo- 
rado River, as this river is a navigable 
stream, and complicated international 
questions were involved. 

The bottom lands are of great fer- 
tility, having been enriched for cen- 
turies by the silt washed down from 
the mountains by the Colorado River. 
The mesa lands are particularly adapt- 
ed to the cultivation of early fruits, 
including the citrus varieties, and early 
vegetables. Probably the earliest veg- 





etables in the United States can be 
furnished from these mesa lands when 
properly irrigated. On account of 
the possibilities of intensive cultivation 
the farm units probably will be forty 
acres. 

The Secretary of the Interior has 
executed a contract with the Gila Val- 
ley, Globe and Northern Railway 
Company whereby the above named 
company agrees to make special 
freight rates on material and machin- 
ery to be used in the construction of 
irrigation projects under the act of 
June 17, 1902 (32 Stat. 388). 

These reductions in freight rates are 
made in view of the fact that the gov- 
ernment irrigation systems on or trib- 
utary to the lines of the railroad com- 
pany will be of great benefit to the 
country traversed by those lines, and 
to all parties doing business therein. 
The money thus saved will be covered 
into the reclamation fund and will re- 
duce the cost of construction and pro- 
mote the development and settlement 
of the lands under the project. 

Bids for the construction of the dis- 
tributing system of the Minidoka pro- 
ject, Idaho, and also for a pole line 
and telephone system in connection 
with the same project, were opened at 
Boise, Idaho, yesterday. The lowest 
bids for sections of the distributing 
system, which consists of about 21 
miles of main canals and 102 miles of 
branches and laterals, were as follows: 

Orman & Crook, Pueblo, Colo., 
schedules 1, 5, 6, and 7. 

Hubbard & Carlson, Boise, Idaho, 
Number 2. 

Monarch & Porter, DesMoines, 
Iowa, schedules 3 and 4. 

Vulcan Iron Works, Chicago, 8. 
Total of lowest bids, $680,000. Four- 
teen bids were received. 

The lowest bids on the pole line and 
telephone system was that of Crumb 
& Co., of lowa—$6,335. 

The Secretary of the Interior has 
executed a contract and approved the 
bond of James O’Connor for the con- 
struction and completion of division 
8 of the Interstate canal, North Platte 
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project, Nebraska. This division con- 
sists of 4 miles of canal. 

Six bids were received by the Re- 
clamation Service for the construction 
of outlet and regulating works and 
bridge at the outlet of Lake Tahoe, 
California, in connection with the 
Truckee-Carson project, Nevada, and 
the Secretary of the Interior has 
awarded the contract to Mr. Edward 
Malley, of San Francisco, whose bid, 
$32,200, was the lowest. 

Some misapprehension seems to ex- 
ist in the minds of certain riparian 
owners as to the effect of these works 
on their property. The work as out- 
lined is designed to utilize the lake be- 
tween high and low water levels as 
they have been known to exist for 
many years, and the plans involve a 
regulation of the lake within a limit 
of six feet, which is within the range 
of seven feet five inches, the natural 
fluctuation as shown by actual meas- 
urements. The natural beauties of the 
lake will not be interfered with, and it 
is not the purpose or intention of the 
engineers to interfere with private 
rights along the lake shores. 

The Secretary of the Interior has 
awarded contracts for the construction 
of canals, branches and structures, and 
telephone system, in connection with 
the Minidoka project, to the lowest 
bidders, as follows: 

Telephone system, W. H. Crumb & 
Co., Chicago, IIl., $6,335. 

Schedules 1, 5, 6 and 7, canal, and 
bridge work, Orman & Crook, Peublo, 
Colorado, $354,823.02. 

Schedule 2, 34.3 miles of branches 
and laterals, Hubbard & Carlson, 
Boise, Idaho, $121,494.00. 

Schedules 3 and 4, 43.3. miles 
branches and laterals, Monarch & Por- 
ter, DesMoines, Iowa, $194,836.75. 

Schedule 8, cast iron and steel in 
gates and lifting devices, Vulcan Iron 
Works, Chicago, IIl., $9,471.18. 

Five bids were received for the con- 
struction of the telephone system, and 
on canals, branches and _ structures 
fourteen bids were received. 


Bids Wanted by Department of 
Interior 


The Secretary of the Interior has 
advertised for proposals for the con- 
struction of a group of six frame 
buildings at Wyncott, Wyoming, in 
connection with the North Platte pro- 
ject. These buildings are to be used 
as headquarters of the U. S. Reclama- 
tion Service and will consist of resi- 
dence for the project engineer, main 
office building, dormitory, mess house, 
stable, and offices of resident engi- 
neer. 

The site was donated by residents 
of Wyncote and is located about half 
a mile from the railroad station. 

A board of consulting engineers of 
the U. S. Reclamation Service held a 
meeting in May and recommended 
plans and specifications for about 8 
miles of the South canal, Umcom- 
pahgre Valley project, and the Secre- 
tary of the Interior has advertised for 
bids for its construction. The build- 
ing of this distributing canal will in- 
volve the excavation of 525,000 cubic 
yards of material and the placing of 
20,000 cubic yards of concrete mason- 
ry for the conveyance and partial dis- 
tribution of 1,300 cubic feet of water 
per second from the mouth of Gunni- 
son Tunnel, near Cedar Creek, to a 
point on the Uncompahgre River 9 
miles south of Montrose, Colorado. 
The bids will be received at the office 
of the U. S. Reclamation Service, 
Montrose, Colo., until Aug. 28, 1905. 

Surveys have been made covering 
the uncompleted work necessary for 
the East and West canals and the 
South canal is nearing completion. 
The office building at Montrose will be 
erected during the summer. Since 
the Taylor-Moore Construction Com- 
pany relinquished their contract on the 
Gunnison tunnel on May 27, the work 
has been carried on by force account, 
but revised plans and specifications are 
being considered for the reletting of 
the tunnel contract. 

The Secretary of the Interior is ad- 
vertising for bids for furnishing 600,- 
000 pounds of square steel bars for use 
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in connection with the Fort Buford 
project, North Dakota and Montana. 
These proposals will be received at the 
office of the engineer of the U. S. Re- 
clamation Service, Glendive, Montana, 
until August 21, 1905. 

Bids were opened on June Ist for 
the construction of the headworks and 
34 miles of canal, together with the 
necessary conduits, spillways, sluice- 
ways, and other structures, and also 
for 70 miles of telephone line. A con- 
tract between Lower Yellowstone Wa- 
ter Users’ Association and the Secre- 
tary of the Interior has been signed by 
the president and secretary of the As- 
sociation and will soon be submitted to 
the department. 

Field parties are at work revising 
and cross sectioning the 34 miles of 
canal line preparatory to construction, 
and other parties are locating the lat- 
eral system. A soil survey is being 
made with a view of determining the 
farm units. As soon as the location 
of the lateral system has reached a 
point where plans and specifications 
can be drawn, bids will be asked for 
its construction, and a dam across Yel- 
lowstone River will be advertised at 
about the same time. 

As much of the land to be irrigated 
by this system lies on the benches 
about 90 feet above the river, it will be 
necessary to raise the water in the 
river about 5 feet at the headgates by 
means of the diversion dam. At the 
pointofdiversion,about19 miles north 
of Glendive, Mont., the river is rather 
shallow and has suitable foundations 
for a low dam, which will be so lo- 
cated as to permit the canal to be 
taken out in a tunnel, thus placing the 
headgates where they will be protected 
from the shock of large ice gorges 
which cause considerable damage 
along the river every few years. 

This project is surrounded by one 
of the finest and largest ‘grazing re- 
gions in the West. The stock re- 
quires feeding three months of the 
year, and the quantity of feed avail- 
able determines the amount of stock 
that can profitably be raised. With 
this tract of land irrigated and alfalfa 
and other forage crops extensively 


grown, this will be one of the largest 
stock feeding points in the West. 

The Secretary of the Interior has 
advertised for proposals to furnish 
from twelve to sixteen thousand bar- 
rels of Portland cement for the Fort 
Buford project, North Dakota and 
Montana. 

The bids will be received at the of- 
fice of the Engineer of the U. S. Re- 
clamation Service at Glendive, Mon- 
tana, until July 31, and particulars 
may be obtained by application to the 
Chief Engineer, U. S. Reclamation 
Service, Washington, D. C., or to F. 
E. Weymouth, Engineer, U. S. Geo- 
logical Survey, Glendive, Montana. 

Bids for the construction of the 
Pathfinder dam, in connection with 
the North Platte project, Wyoming, 
were opened at Denver June 16, and 
the lowest bid was found to be that 
of W. C. Bradbury—$364,940. 

The Secretary of the Interior has 
also advertised for bids for the con- 
struction of a pile bridge 350 feet long 
across the North Platte River, about 
25 miles southwest of Casper, Wyo- 
ming. Cement and other material for 
the dam and related works are to be 
delivered at Casper, and the proposed 
bridge is on the shortest route by Io 
miles between that point and the Path- 
finder dam. 

The route by the bridge passes 
through a country where feed for 
stock is grown, so that feeding sta- 
tions can be established at points along 
the road without the expense of haul- 
ing fodder a great distance. There is 
also a telephone line in operation 
along the route which will soon be ex- 
tended to the dam site, and the road 
is in a condition to be easily repaired. 
The Chicago and Northwestern Rail- 
road and the County Commissioners 
of Natrona county have signified a 
willingness to make the needed re- 
pairs. 

The direct advantage which will re- 
sult from the construction of the 
bridge and the consequent shortening ° 
of the route over which cement and 
supplies must be hauled, should ma- 
terially reduce the cost of the dam. 














THE FOREST SERVICE 


Outline of Work Now Being Carried on by Federal 


Government in Various Sections of the Country 


Regulation of Forest Reserves 


Mr. Gifford Pinchot, Forester, U. 
S. Department of Agriculture, has 
completed a draft of regulations and 
instructions for the use of forest re- 
serves, which has been approved by 
the Secretary of Agriculture. The 
regulations recently issued went into 
effect July 1, 1905. 

The first paragraph declares: 

“Forest reserves are for the purpose 
of preserving a perpetual supply of 
timber for home industries, prevent- 
ing destruction of the forest cover 
which regulates the flow of streams, 
and protecting local residents from 
unfair competition in the use of forest 
and range. They are patrolled and 
protected, at government expense, for 
the benefit of the community and the 
home builder.” 

Another section of the regulations 
announces that: 

“The administration of forest re- 
serves is not for the benefit of the 
government, but of the people. The 
revenue derived from them goes, not 
into the general fund of the United 
States, but toward maintaining upon 
the reserves a force of men organized 
to serve the public interests. This 
force has three chief duties: To pro- 
tect the reserves against fire, to assist 
the people in their use, and to see that 
they are properly used. 

“Forest officers, therefore, are ser- 
vants of the people. They must obey 
instructions and enforce the regula- 
tions for the protection of the reserves 
without fear or favor, and must not 
allow personal or temporary interests 
to weigh against the permanent good 
of the reserves; but it is no less their 
duty to encourage and assist legiti- 
mate enterprises. They must answer 
all inquiries concerning reserve meth- 
ods fully and cheerfully, and be at 


least as prompt and courteous in the 
conduct of reserve business as they 
would in private business. 

“They must make every effort to 
prevent the misunderstanding and vio- 
lation of reserve regulations by giving 
information fully and freely. The ob- 
ject should be to prevent mistakes 
rather than to have to punish those 
who make them. Information should 
be given tactfully, by advice, and not 
by offensive warnings. 

“Forest officers will be required to 
be thoroughly familiar with every part 
of this book, and to instruct the public 
and assist in making application for 
the use of the reserves.” 

Special Privileges in Forest 

Reserves j 

The new regulations for the use of 
forest reserves, noted above, contain 
the following rules governing special 
occupancy privileges: 

Hotels, stores, mills, summer resi- 
dences, and similar establishments will 
be allowed upon reserve lands wher- 
ever the demand is legitimate and con- 
sistent and convenient with the best 
interests of the reserve. 

The use of tracts not to exceed two 
acres for schools and one acre for 
churches is specifically provided for 
by law, subject to regulation by the 
department and any other disposition 
of the land by the government. Tim- 
ber for the construction of church and 
school buildings may be secured under 
the. free use and sales regulations. 

Application for special occupancy 
privilege must be made to the super- 
visor, who will transmit it, with report 
and recommendation, to the forester. 
The forester may approve the applica- 
tion, with such restrictions as to area, 
time, terms, and surety as he may 
deem best, and may extend or renew 
any permit in his discretion. 
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Wagon roads and trails may be con- 
structed, changed, widened, extended, 
or repaired upon forest reserve lands 
when needed, but permit or right of 
way must first be secured. Permits 
will not give the right to exclusive use, 
or to charge toll, or against future dis- 
posal of the land by the United States. 
Applications must be made directly 
to the supervisor or through a ranger ; 
never to the Washington office. 

Permits for canals, ditches, flumes, 
pipe lines, tunnels, dams, tanks, and 
reservoirs, not for mining or munici- 
pal purposes, nor granting an ease- 
ment, are under the jurisdiction of the 
Secretary of Agriculture and should 
be applied for to the supervisor, as in 
the case of roads and trails. 

If the project is small and of a pri- 
vate and personal character—such as 
a reservoir, pipe line, or ditch to sup- 
ply a few farms, or a tank to collect 
water for stock—and the supervisor 
is certain that there are no complica- 
tions of title, nor prior and conflicting 
rights, he may approve the application. 
If any large or commercial enterprise 
is involved, or if there is any ques- 
tion of conflicting rights or of the ju- 
risdiction of the United States over 
the land, or of conflict with Federal, 
State, or Territorial laws controlling 
use and appropriation of water, the 
supervisor must transmit the application 
to the forester for approval, together 
with report and recommendation. 

Permits for private railroads and 
tramroads and telegraph, telephone, 
and power lines may be granted only 
by the forester. Applications may be 
made to the supervisor in the manner 
prescribed for road and trail applica- 
tions. Accurate map of the proposed 
line must be supplied by the applicant. 

Studying Iowa Planted Groves 


The plan for the study of planted 
groves in Iowa, which is to be under- 
taken this season, has been prepared. 
The work will be carried on in codp- 
eration between the Bureau of Fores- 
try and the Iowa State College. The 


field operations will be under the di- 
rection of the forester of the Agricul- 
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tural Department of the College. 
These investigations will be made to 
determine on the basis of existing 
groves the best species and best cul- 
tural methods for the region covered. 
The field party will consist of five men, 
who will travel in wagons over a care- 
fully planned route. Many hundred 
typical groves will be visited and meas- 
urements taken as to the rate of 
growth and yield of the various plan- 
tations. Species will be studied as to 
their behavior when planted alone or 
in mixture, and careful consideration 
will be given the economic value of 
each. To make the study of the re- 
gion complete certain small bodies of 
natural timber found along these nat- 
ural groves can be depended upon to 
supply the local needs, and as to the 
suitability of the native species for 
planting. The value of forest planta- 
tions to the farmers of Iowa for the 
purposes of protection and fuel sup- 
ply is thoroughly appreciated, and this 
investigation is receiving every en- 
couragement from the people of the 
region. 

Creosoting Telegraph Poles 

The Bureau of Forestry has at- 
tained great success at Dover, N. J., 
in impregnating the butts of telegraph 
and telephone poles with creosote. A 
tank designed by the Bureau is used, 
in which the poles are placed at an 
angle of about 20 degrees. This al- 
lows the creosote to cover about 10 
feet of the pole. The poles are boiled 
in the creosote for several hours, and 
then transferred to similar tanks filled 
with cold creosote, where they re- 
main about the same length of time. 
It is found that the creosote penetrates 
the wood a half inch or more, and the 
absorption per pole is 35 to 40 pounds. 
The treatment will undoubtedly dou- 
ble the natural life of the pole. Creo- 
sote is expensive, and this plan is 
much cheaper than to impregnate the 
whole pole with about 250 or 300 
pounds, as has been done. As the en- 
tire value of the treatment is reached 
when about 8 feet of the pole is pre- 
served, the value of this work by the 
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Bureau is apparent. The work will 
be completed this week at Dover, but 
will be continued for the next two 
weeks at Thorndale, Pa. 

Example of Profit in Forestry 


The Medicine Bow Forest Reserve 
in Wyoming is furnishing a good ex- 
ample of what can be done by practical 
work in the national forests. The re- 
serve was created about three years 
ago, and in the last two years the cash 
receipts for timber have been $25,- 
449.61. Another sale of $10,000 worth 
of timber is just being completed. The 
timber is largely lodgepole pine with 
some Englemann spruce, and it is be- 
ing cut for railroad ties, mine props, 
and a little for lumber. The supply 
in this reserve is very large, and with 
judicious management may be made 
continuous. The present cutting is 
only a proper thinning of the forest, 
taking trees that can well be spared, 
and the condition of the forest is being 
improved. All the cutting has been 
done by the same contractors and the 
work has been of the highest charac- 
ter. There has not been the slightest 
friction in the enforcement of govern- 
ment cutting regulations, nor has 
there been a day’s delay in the pay- 
ment for timber sold. 

Tree Planting in Southern Cali- 
fornia 

The annual report on the forest 
planting operations which the Bureau 
of Forestry is carrying on in the San 
Gabriel Mountains of southern Cali- 
fornia has reached Washington. It 
shows very satisfactory progress in all 
lines. The heavy rains the past sea- 
son and the large supply of nursery 
transplants made possible the first ex- 
tensive planting on the chaparral 
slopes. In all 35,700 trees were set 
out. To demonstrates the suitability 
of various trees, fourteen different spe- 
cies were used, which were set in dif- 
ferent types of chaparral growth at al- 
titudes ranging from 2,000 to 2,500 
feet. These trees are in good condi- 
tion and have already started growth. 
The size of the lath house at the Hen- 
ninger Flats nursery was increased 
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one-third, giving 11,520 square feet 
of seedbeds. This space was sown to 
seeds this spring and has a capacity of 
300,000 one-year-old trees. The seed- 
lings grown in the seedbeds last year 
were transplanted to nursery beds in 
open ground in March. The total 
number transplanted was 210,700, and 
consisted of ten important species, the 
most promising of which for moun- 
tain planting are big-cone spruce, 
Coulter, knob-cone, and western yel- 
low pine, and incense cedar. The re- 
port shows an increasing public inter- 
est in the matter of reforesting and 
protecting the important watersheds. 
of California. Business men are giv- 
ing more thought to the subject and 
it is a matter of discussion in many 
conventions and public meetings. The 
Los Angeles Chamber of Commerce 
has this year contributed $1,500, and 
the Pasadena Board of Trade $500 to- 
wards the reforestation work in the 
San Gabriel Mountains. 


Free Use of Timber and Stone 


Regarding the free use of timber 
and stone, the new regulations for 
use of the forest reserves contain the 
following statements: 

The law gives the Secretary of Ag- 
griculture discretion to allow or re- 
fuse the free use of forest reserve 
timber and stone, under such regula- 
tions as he may prescribe, by “bona 
fide settlers, miners, residents, and 
prospectors for minerals, for firewood, 
fencing, building, mining, prospecting, 
and other domestic purposes as may 
be needed by such person for such 
purposes ; such timber to be used with- 
in the state or territory, respectively, 
where such reservations may be lo- 
cated, and by the United States.” 

The free use privilege may be 
granted to settlers, farmers, prospec- 
tors, or similar persons who may not 
reasonably be required to purchase, 
and who have not on their own lands 
or claims, or on lands controlled by 
them, a sufficient or practicably acces- 
sible supply of timber or stone for the 
purposes named in the law. It may 
also be granted to school and road 
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districts, churches, or coOperative or- 
ganizations of settlers desiring to con- 
struct roads, ditches, reservoirs, or 
similar improvements for mutual or 
public benefit. Free use of material 
to be employed in any business will 
be refused, as, for example, to saw- 
mill proprietors, owners of large es- 
tablishments or commercial enter- 
prises, and companies or corporations. 
The free use privilege will not be giv- 
en to any trespasser. 

Except in cases of great and unus- 
ual need, no applicant will be given 
more than two free use permits in one 
year, nor may the aggregate amount 
of material granted in the two per- 


mits exceed $20 in value, ex- 
cept in the case of schools or 
road districts, churches and _ non- 


commercial cooperative organizations, 
when the supervisor may, in his discre- 
tion, extend the amount to any value 
not exceeding $100. The duration of 
any permit will be fixed by the issuing 
officer, and will not exceed six months. 
In cases of unusual emergency, how- 
ever, it may be extended by the su- 
pervisor, or, if for $20 or less, by a 
ranger authorized to grant free use. 
Wood for Street Paving 


On account of the increasing inter- 
est in wood as a material for street 
pavements the Bureau of Forestry will 
at once make a thorough study of 
American woods for that purpose. 
The experience of European and Aus- 
tralian cities indicates that wooden 
pavements properly laid are superior 
to such pavements as asphaltum and 
macadam, in the particulars of cool- 
ness, quietness, safety of footing and 
sanitary qualities. 

The sanitary advantages are apt to 
result only when the wooden blocks 
are thoroughly creosoted, and in lay- 
ing are filled in between with creosote 
and tar. The sanitary influence of 
creosote is widely known. Its value 
as a wood preservative is dependent 
upon its antiseptic and insoluble prep- 
erties. With wood which has been 
thoroughly creosoted decay is practi- 
cally eliminated. The creosoted wood- 
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en pavement would therefore not 
prove by any means a hospitable place 
for disease germs of any kind. 

The woods used with the best re- 
sults for paving in the past have been 
Australian hardwoods. American 
woods have not had a wide test in 
thoroughly well laid pavements. One 
American hardwood, the red gum, has 
been tried quite extensively in Eng- 
land with very satisfactory results. 
There are unquestionably many Amer- 
ican woods just as valuable for pave- 
ments as any of the Australian hard- 
woods. The woods which especially 
commend themselves for paving pur- 
poses are northern hardwoods, such 
as birch, beech, and maple, of which 
there is a large supply and for which, 
up to this time, there has not been a 
ready market. If these woods prove 
satisfactory their advantage over Aus- 
tralian hardwoods in point of cheap- 
ness for use in the United States, will 
be readily seen. In its investigation 
the Bureau of Forestry will give its 
first attention to these woods. 

Private and State Rights in 

Reserves 

The new segulations for the use of 
forest reserves contain the following 
rules as to private and state rights 
in the reserves: 

Persons having valid claims under 
the public land laws, or legal titles to 
land within forest reserves, are free 
to occupy and enjoy their holdings, 
but must not interfere with the pur- 
poses for which the reserves are cre- 
ated, and must not cut timber or make 
use of forest reserve land or rights 
thereon without a permit, except with- 
in the limits of their claims, and there 
not to the extent of committing tres- 
pass. 

All questions involving titles to such 
claims are entirely within the juris- 
diction of the Secretary of the Inte- 
rior. 

No land claims can be initiated in 
a forest reserve except mining claims, 
which may be sought for, located, de- 
veloped, and patented in accordance 
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with law and forest reserve regula- 
tions. 

Lands owned or claimed by the 
states or territories within forest re- 
serves are subject to the general rules 
given above. Indemnity selection may 
be made by the states and territories 
for school sections 16 and 36, when 
within a reserve, and thereupon these 
sections will become part of the forest 
reserve. 

No right now exists to exchange 
private holdings within forest reserves 
for lands elsewhere, except where such 
right was established in the Interior 
Department before March 3, 1905, and 
except the indemnity-selection right 
with regard to school sections 16 and 
36, referred to above. 

Will Extend Study of Forest Plan- 
tations 

The Bureau of Forestry has planned 
to extend the scope of its study of for- 
est plantations during the coming sea- 
son. A large amount of forest plant- 
ing has been done, especially by va- 
rious railroad companies with varied 
success. In many cases the planta- 
tions have been failures because they 
were not planted under expert direc- 
tion; others through unwise choice of 
species, too wide spacing, and lack of 
cultivation have not attained high 
value. The scheme of the present 
work is to accumulate all available 
data regarding railroad plantations 
and failure, the species which are best 
suited for railroad planting in differ- 
ent regions, and in short to acquire the 
data which will enable the Burea uto 
perform the highest advisory func- 
tion along all lines of forest planting. 
The location of existing railroad plan- 
tations will be determined through 
correspondence, and data compiled as 
to the yield and general character of 
species already used or which can be 
recommended, and a field study will 
be made of the more important plan- 
tations in representative regions. The 
furthering of railroad planting will 
not only be a step toward insuring a 
future supply of ties, but will encour- 
age planting by farmers and ranchers 


along the railroad lines where large 
plantations are established. 


Examine Potomac Water Shed 


The Forest Service has just started, 
in cooperation with the Geological 
Survey, a study of the conditions of 
the watrshed of the Potomac River 
and its tributaries. The general plan 
will include a determination of all 
causes of contamination, as from in- 
dustrial and domestic sources and be- 
cause of bare and eroded watersheds. 
The Forest Service is specially con- 
cerned with the last feature. 

The tributaries of the Potomac will 
be critically examined in Virginia, 
Maryland, West Virginia, and prob- 
ably in Pennsylvania. Slopes bare, 
partly cleared, and timbered .will be 
studied, the run off after rains will be 
compared, and the influence of for- 
est cover in equalizing stream flow 
investigated. The purpose is to find 
out and lessen, if possible, the amount 
of solid matter carried down the river 
during times of freshets. In this way 
material aid will be given future fil- 
tration of the water for domestic pur- 
poses. Mr. W. W. Ashe will be in 
charge of that part of the study con- 
ducted by the Forest Service. 


Bids for Reserve Timber 


The Forest Service has received an 
offer of $2.50 a thousand feet for 50,- 
000,000 feet of lodgepole pine and 
Engelmann spruce in the Big Horn 
Forest Reserve, Wyoming. The tim- 
ber will be advertised for sale and this 
bid accepted if none higher is made. 
This means at least $125,000 for this 
timber, which will be used largely for 
railroad ties and mine props. 

Hitherto sales of timber in that re- 
gion have been of small quantities and 
strictly for local use, and $1 a thou- 
sand feet has been the average price 
recieved. The recent congressional 
enactment permitting, with two ex- 
ceptions, the export of timber from 
the state where the reserve is located, 
makes possible suhc large sales as the 
present. It also materially helps the 
price of government timber. 
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This 50,000,000 feet will be cut 
strictly under the new regulations of 
the Forest Service, which means in 
such a way that only the dead and 
mature timber will be used, that the 
forest will be protected from fire, and 
the seed trees and young growth 
guarded so that the future produc- 
tivity of the forest will be assured. 
Unless this sale were made, much of 
this timber would die and disappear, 
without benefit to the government or 
any one else. 

Kiln-Drying Lumber 

The Forest Service is beginning a 
study of the methods and results of 
the kiln drying of lumber. This has 
been a perplexing question, both to 
the manufacturers and dealers in lum- 
ber, and some kinds of timber have 
been found exceedingly difficult to 
season by ordinary kiln-drying meth- 
ods. There is also little definite in- 
formation as to what degree of dry- 
ness is attained under ordinary meth- 
ods, and exactly what the influence 
of the process is on the quality of the 
lumber. 

In connection with the field study, 
there will be made at the New Haven 
laboratory of the Forest Service a 
very careful series of tests of the ef- 
fect on timber of seasoning under 
different conditions, such as through 
air seasoning, through dry heat, and 
through steam. It is expected that 
this study will do much towards put- 
ting the kiln-drying of lumber on a 
definite scientific basis. 

Basket Willow Culture 


An interesting development in con- 
nection with the investigation which 
the Forest Service is conducting on 
the basket willow culture is the flood- 
ing of its willow holts for the purpose 
of destroying such insects injurious 
to willow as pass a portion of their 
lives in or near the ground. The 
Service has an extensive plantation of 
standard strains of basket willow, the 
yield and utility of which is being test- 
ed under different systems of culture. 
Anumberof the most promising varie- 


ties are attacked from time to time by 
various willow insects, greatly damag- 
ing the fine commercial quality of the 
rods. Widespread injury of this kind 
has already prevented the profitable 
growth of the best kinds of basket 
willows in many sections of the United 
States, particularly in the South. A 
part of the government willow planta- 
tion has just been surrounded by a 
specially constructed dike which will 
permit the flooding of the ground for 
any length of time required to destroy 
insects in or near the ground. It is 
proposed to turn water upon the af- 
fected willows at a time when the in- 
sects are near the roots of the plants. 
This means of control does not apply 
to all of the willow insects which pass 
all of their lives above ground on or 
in the twigs. Certain species, how- 
ever, go to the ground or into it for 
transformation, and others hibernate 
in or near the ground. It is expected 
that winter flooding will destroy the 
latter, and it is hoped that seasonable 
summer floodings will destroy many 
of the former. 
Studying Loblolly Pine 


The importance of the export trade 
in loblolly pine and the need of pre- 
senting accurate information to the 
foreign importers, has led the Forest 
Service to investigate the mechanical 
properties of this timber at the mill. 
A testing machine is installed at the 
mill of the E. P. Burton Lumber Com- 
pany, at Charleston, S. C., and, under 
the supervision of the forester of the 
company, trees are selected in the for- 
est and transported to the mill before 
sawing so as to yield test pieces which 
will furnish the required data with 
the least expenditure of effort and 
with the least consumption of mate- 
rial. In addition to collecting accu- 
rate data of the properties of this tim- 
ber, the work will be directed to as- 
certaining the best kind of growth, 
and the conditions under which the 
best growth ¢an be obtained. As the 
holdings of the Burton Company are 
under conservative forest manage- 
ment, it is evident that the testing 
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work at the mill will serve the general 
interests of the forestry movement. 

Applications for Use of Forest 

Reserves 

A very clear idea of what various 
uses are made of the national forest 
reserves may be had from the follow- 
ing applications received by the For- 
est Service: 

M. E. Field, of Stehekin, Washing- 
ton, has been granted permission by 
the Forest Service to conduct a hotel 
at the mouth of Bridge Creek in the 
Washington Forest Reserve. 

The application of Charles P. Mal- 
lory, of Grand Junction, Colorado, for 
permission to build a log cabin to be 
used as a summer residence, in the 
Battlement Mesa Reserve, Colorado, 
has been approved. 

G. M. Parrish, M. D., of Chelan, 
Washington, has been granted per- 
mission to conduct a sanitarium at the 
mouth of Prince Creek, north shore 
of Lake Chelan, in the Washington 
Forest Reserve. 

An application of the Kern River 
Company, Los Angeles, California, 
has been approved for a ditch and 
pumping plant right of way in the 
sierra Forest Reserve (Southern Di- 
vision), California. 

The application of A. J. Samstag, 
of Farmersville, California, for per- 
mission to build a cabin in the Sierra 
Forest Reserve, has been approved. 

The Forest Service has approved 
the application of L. B. Sperry, of 
Oberlin, Ohio, for perission to con- 
struct a trail from Glacier Camp to 
Mary Baker Lake, in the Lewis and 
Clark Forest Reserve, Montana. 

The application of W. M. Finley, 
of Elk City, Idaho, for permission to 
conduct a public stopping place at the 
confluence of Red River and Moose 
Creek, in the Bitter Root Forest Re- 
serve, Idaho, has been granted. 

The application of the New World 
Smelting Company, of Seattle, Wash- 
ington, for permission to build a wag- 
on road in the Absaroka Division of 
the Yellowstone Forest Reserve, in 
Montana, has been approved. 
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The application of Edmund Kelly, 
of Pagoda, Colorado, for permission 
to construct an irrigating ditch in the 
White River Forest Reserve, has been 
granted. 

The Forest Service has approved 
the application of A. O. MacLeod, of 
Mazama, Washington, for permission 
to conduct a public stopping place at 
Mazama, in the Washington Forest 
Reserve. 

The application of Walter F. Hor- 
ner, of Brinson, Washington, for the 
construction of 50 miles of trail along 
the Docowallip River in the Olympic 
Forest Reserve, Washington, has been 
approved. 

The Forest Service has approved 
the application of J. H. Fuller for a 
corral in the Black Mesa Forest Re- 
serve, Arizona. 

The application of Will J. Margo- 
rum, of Stehekin, Washington, for the 
privilege of constructing an irrigat- 
ing ditch within the Washington For- 
est Reserve, has been approved. 

The Forest Service has approved 
the application of Frisbie D. Nutchin- 
son for the construction of an irri- 
gation ditch and reservoir in the 
White River Forest Reserve, Colo- 
rado. 

The Board of Directors of School 
District No. 1, Wasco county, Oregon, 
has been granted permission to erect 
a school house within the Cascade 
Range Forest Reserve. 

The application of the Mackinaw 
Mining & Milling Company, of Ever- 
ett, Washington, for permission to 
construct a horse tramroad in the 
Washington Forest Reserve has been 
approved. 

The Forest Service has approved 
the application of W. D. Wilson, of 
Newbill, California, for permission to 
conduct an apiary within the Santa 
Barbara Forest Reserve. 

The application of the Commission- 
ers of Modoc county, California, for 
permission to improve the public road 
within the Warner Mountains Forest 
Reserve has been approved by the 
Forest Service. 
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PRACTICAL FORESTRY IN NEW YORK 


E. S. BRUCE 


Lumberman, U. S. Forest Service 


REFORMED _ scalawag often 
makes a peaceful and law abid- 
ing citizen. Then why should not a 
converted lumberman make a good 
forester? Not many years ago, I was 
an active member of that great army, 
who for nearly 300 years, have been 
chopping away at our forests with an 
eye only to immediate profit, and per- 
haps I am none the worse forester for 
having been a lumberman. 

If we consider details, there are a 
vast number of ways of handling a 
forest. If we consider policy, there 
are only three. One of these is to 
harvest its product with a view only 
to present returns. That is the ordi- 
nary way, the lumberman’s way. It 
is a policy whose inevitable conse- 
quence in the long run, would be the 
destruction of the forest, and the ex- 
tinction of the lumber industry. 

Another policy in forest utilization 
is to preserve it by wise use. That is 
the practical forester’s way, and I am 
glad to say, it is very rapidly growing 
to be the lumberman’s way also. The 
result of practical forestry, in a word, 
is the continuous production of a sup- 
ply of timber which yields good finan- 
cial returns without depreciating the 
capital stock—the forest. 

Still another policy is to lock the 
forest up, so to speak—to protect it 
from fire and other dangers, which is 
excellent, but to protect it also from 
any form of utilization, which is fool- 
ish. This is neither the lumberman’s 
way nor the forester’s way, but the 
most extravagant policy of all, in its 
results, although its intention may be 
entirely praiseworthy. And that is 
the policy under which our New York 
State forest is administered. Until 
the constitutional amendment forbid- 


ding the cutting of any state timber 


is repealed, we will continue to throw 
away each year enough money to pay 
all the expenses of caring for the pre- 
serve and to leave above and beyond 
that a considerable and increasing bal- 
ance. I fully realize that the constitu- 
tional amendment may have saved the 
Adirondack Preserve from gross mis- 
use in the past, but I am loath to be- 
lieve that the State of New York is 
not now in a position to lumber its 
own forest cqnservatively, without 
danger. The preserve is now, as a 
great health and pleasure resort, yield- 
ing returns of incalculable value to the 
well-being of the state, and conse- 
quently of the nation, but before it 
can fill its full measure of usefulness, 
it must be made to produce, by skillful 
and conservative methods, a constant 
and increasing supply of wood. To 
lumber the preserve conservatively 
would not in the slightest degree im- 
pair its value as a health and pleasure 
resort or as a game refuge. More- 
over, it would, through utilizing tim- 
ber which under the present policy 
will continue to rot upon the ground, 
furnish permanently the staple upon 
which the development of local in- 
dustries, the employment of labor, and 
in no small measure the continued 
prosperity of the northern portion of 
the state, largely depends. 

When the conservative man of busi- 
ness has money lying idle, he puts that 
money to work in a stable enterprise 
which yields a reasonable profit. He 
does not bury it in the ground or hide 
it in the garret. The State of New 
York is not only failing to put its 
money out at interest; it is throwing 
the money itself away. It would be 
poor business policy for a farmer to 
raise a crop of wheat and to let it 
moulder on the stalk rather than to 
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harvest it. In exactly the same way 
it is poor business policy for the state 
of New York to expend large sums 
annually for the protection of its for- 
ests and to let the trees reach matur- 
ity, fall, and decay for lack of use. 
The failure to utilize the product of 
the Adirondack Preserve is in no sense 
laying up a store of timber for future 
generations, for it is a well established 
fact that production in an untouched 
forest is practically at a_ standstill. 
What is gained by the growth of the 
thrifty trees is offset by the decay of 
others, and the total amount of stand- 
ing timber remains practically the 
same. 

I take the point of view that it is the 
duty and province of the state, just 
as it is the duty and _ province of the 
individual, to make the most that it 
legitimately can out of what it has. 
I am unable to see why timber whose 
actual growth represents a return of 
many thousand dollars a year should 
be wasted, and it should be urged upon 
every business man, as men of affairs, 
to give force and direction to the 
movement to repeal the constitutional 
amendment which prohibits the con- 
servative removal of any timber for 
any reason from the state forest. 

The state may well follow the ex- 
ample of the Federal government 
which, upon its sixty-odd million acres 
of forest reserves is now under the di- 
rection of the Forest Service, putting 
into effect the sale of mature timber, 
to be removed under conservative reg- 
ulations. 

The average New York citizen has 
had neither the time nor the oppor- 
tunity to look up the matter of state 
forests sufficiently to satisfy himself 
as to the best policy to pursue. He is 
chiefly desirous that the state forests 
be protected and maintained as a per- 
petual health and pleasure resort, and 
as a protection for the headwaters of 
the rivers. He would be pleased to 
have some system of forest manage- 
ment put in operation which would 
produce a revenue and make the for- 
ests of the state, in a measure, self- 


supporting, continue the lumber in- 
dustry, and furnish employment to a 
large number of citizens of the state, 
provided always that the system inau- 
gurated should not impair the chief 
use and beauty of the forests. 

To bring about these desirable re- 
sults, the officials in charge of the state 
forests must be invested with power 
and authority to decide what method 
of treatment will best serve the re- 
quirements of each particular tract. 
They should possess a sufficient knowl- 
edge of practical forestry to know 
that the results will justify the course 
decided upon. They should have the 
authority, executive ability, financial 
backing, and the requisite business 
qualifications to carry out carefully 
and thoroughly the plans formulated 
to be pursued upon the different tracts 
regardless of the criticisms of theo- 
rists who disagree with them, and have 
the stamina to continue such treatment 
as a careful study of each tract should 
cause to appear advisable. 

Wise management of the state for- 
ests must include as a requisite busi- 
ness qualification, and a very necessa- 
ry one, the ability to determine accu- 
rately the value of the timber stump- 
age on the different tracts according 
to their locality, and no timber should 
be disposed of on any state land until 
a just minimum price has been fixed 
upon the stumpage to be sold. All 
timber sales should be thoroughly ad- 
vertised prior to the sale, in the lead- 
ing newspapers, then sold to the high- 
est responsible bidder—sealed bids in 
every case with the right reserved to 
reject any or all bids, which should 
be done in every case if no bids ex- 
ceed the minimum value placed on the 
stumpage; a bond to be required to 
insure payment for the stumpage, and 
the faithful carrying out of the rules 
and regulations prescribed to govern 
the cutting and removal of the timber 
sold. 

Judicious management of the state 
forests would in many instances re- 
quire the application of several differ- 
ent methods of treatment on one town- 
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ship, since a policy which would be 
advisable on one particular portion 
would not be advisable in another por- 
tion of the same township. A wise 
decision of the method of management 
and treatment that should be used for 
the different localities can only be 
made by men who are not wedded to 
some favorite theory, but are willing 
to adopt the method which is most de- 
sirable for the particular locality upon 
which they are engaged, who can lose 
sight of self and theory entirely, and 
after carefully looking over a tract, 
decide impartially and wisely what 
will be the best course to pursue with 
that particular tract, using any or all 
of the methods best calculated to bring 
about the desired result on that espe- 
cial tract, or, if there have been none 
formulated that will serve the purpose, 
they should have a sufficient knowl- 
edge of the effect of treatment and 
consequent results to be able to de- 
cide with a certainty that the result 
will justify their decision, what course 
would be most advisable to pursue in 
the treatment of the tract in question. 
There is to-day upon state land in 
the Adirondacks, a large amount of 
timber which should be removed and 
marketed, for the very apparent rea- 
son that the more mature trees are 
constantly dying and going to decay, 
and the state is unwisely losing money 
by allowing them to thus become un- 
salable. It would be a better policy to 
utilize such timber when it is possible 
to do so without serious injury to the 
forest. The moneys derived from the 
sale of timber could be placed in a 
separate fund and used only for the 
purpose of purchasing forest land to 
consolidate the park, for replanting 
waste or burned areas, or other de- 
sirable work for the improvement of 
the state forests. The sale of the tim- 
ber when advisable and the use of the 
revenue derived from the sale to pur- 
chase forest boundary lines of the Ad- 
irondack Park, would be a long stride 
toward consolidating the state forest. 
Any system of public forest man- 
agement should have as its foundation 


the perpetual maintenance of the for- 
est to conserve and regulate the 
streamflow. The conservative _ re- 
moval of the mature timber should be 
considered as of secondary import- 
ance, and be done only in such man- 
ner that no serious damage be caused 
to the remaining forest, nor should 
the natural beauty of the forest be 
marred more than absolutely neces- 
sary, nor its capability of natural re- 
production injured. In no place in 
the Adirondacks should so much tim- 
ber of any species be cut as to make it 
necessary to replant, since this method 
will so open up the forest and break 
the sheltering foliage by removing the 
large-topped trees as to allow the un- 
obstructed rays of the hot summer sun 
and the summer wind to dry up the 
moisture of the unprotected earth in 
a far greater degree than in those por- 
tions of the forest where but few trees 
are selected, and the protecting cover 
remains practically unbroken. 

The marked difference in the earth’s 
moisture between the too extensively 
thinned forest, and that portion from 
which but few trees per acre have 
been selected, is, in comparison, like 
the difference between a “fallow’’ cut 
for the purpose of clearing up the 
land, and the wise farmer’s treatment 
of his maple sugar orchard, from 
which he removes only the old and 
defective trees for his fuel supply, 
or to make room for the growth of 
younger and thriftier trees in their 
stead. The general principles in- 
volved are the same, only in a lesser 
degree. 

Forest fires are unquestionably the 
worst enemy of the forests through- 
out the United States, and they have 
done more to impair the beauty of the 
Adirondacks as a health and pleasure 
resort, and to lessen their efficiency as 
a regulator of the water flow, than all 
the other causes combined to which 
the destruction of the forests are us- 
ually attributed. 

No system of forest management 
can ever bring them to the highest de- 
gree of usefulness and beauty com- 
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bined, which does not include there- 
with a thorough patrolling during the 
dry season by alert and energetic ran- 
gers, of all the main traveled trails, 
roads, railroads, and places where 
fires are most likely to be started. One 
forest fire, under certain conditions, 
would quickly and thoroughly destroy 
all the advantages gained by several 
seasons’ hard work. In the matter 
of forest fires, the old adage might 
well be changed to read: “An ounce 
of prevention is worth many pounds 
of cure.” Thorough patrolling and 
preventing the starting of forest fires 
in dry seasons is the best and the only 
sure way of fighting them. 


I want to say right here that I am 
as bitterly opposed to allowing any 
of the old system of “cut and slash” 
lumbering to be put in operation in the 
public forests of the State of New 
York as anyone can possible be. I 
am deeply interested in the welfare 
of the Adirondacks, where the greater 
part of my life has been spent in some 
capacity closely connected with the 
forests of this state, of which I am 
still a legal resident, and have an ear- 
nest desire to see the public forests 
of the Empire State administered on 
sound business principles, always 
carefully safeguarding the combined 
interests of the people. 


PRACTICAL RESULTS OF THE CUP 
AND GUTTER SYSTEM OF 
TURPENTINING 


BY 


CHARLES H. HERTY, Ph. D. 


T HE cup and gutter system of col- 

lecting crude turpentine, pro- 
posed as a substitute for the box sys- 
tem commonly in use, was described 
at length in Bulletin 4c, Bureau of 
Forestry. The saving that it effected 
was also shown in the experimental 
tests, the results of which were given 
at the same time. 

Since the publication of the bulle- 
tin, experimental and comparative 
tests have been carried on steadily, but 
only the results of a year’s commer- 
cial test of the new system on the 
turpentine farm of Messrs. Powell, 
Bullard & Co., at Ocilla, Ga., have 
been published. 

The matter contained in this arti- 
cle is issued to show the practical re- 
sults of three years’ working of the 
new system, to call attention to sev- 
eral improvements that have been 
made in equipment and methods, and 
to point out several faults that have 








developed. All the comparative tests 
were made on similar half crops as 
described in Bulletin 40. Readers who 
are not familiar with turpentining are 
referred to that publication, but it 
may be said in general that in this 
system the resin is collected in a suit- 
able vessel, preferably of hard burned 
clay, being caught and conducted to 
this vessel by inclined metal gutters 
inserted in shallow cuts in the tree. 

The advantages claimed for the sys- 
tem were two: First, that it protects 
the tree against the destructive: action 
of storms and fire; second, that it in- 
creases both the quality and the quan- 
tity of the product. 


RESULTS. 


Since the publication of Bulletin 40 
the plot of timber there described as 
a “first-year crop” has been worked 
two years more, as a “second-year 
crop” and as a “third-year crop,” com- 
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plete records being kept of the yield 
from the “boxed” and “cupped” halves 
of the crop, together with careful 
studies of the condition of the trees in 
each. 

Messrs. Powell, Bullard & Co. have 
courteously furnished the results of 


the second and third years of opera- 
tion. Summaries of these figures are 
given in Tables I, II, and III. 
show that the cupped trees yielded 
$1,284.04 per crop, or over 30 per cent, 
more than the boxed trees. 


They 


TABLE I.—Spirits of turpentine from half crops. 


Cups Boxes 


Year - 
From | From rom | From 
dip | scrape Total dip | scrape 








Gallons. | Gallons.| Gallons | Gallons.) Gallons.| Gallons. 
aoc a ccdssuscsew since 1,385.3 205.0 | 1,590.3 | 1,134.7 1538.7 | 1,288.4 
},103.5 165.0 | 1,268.5 705.2 | 226.6 931.8 


Excess Net 
— ~ —— from price per ae ail 
cupped gallon at : a npr 
Total half tineag |\CCRses= 
crop operation 
Gallons. Cents 
301.9 40 $120.76 
336.7 45 
190.7 45 





781.3 | 138.0] 917.3! 536.1} 190.5] 726.6 











Total ............... | 3,270.1 | 5060 | 3,776.1 | 2,376.0 | 570.8 | 2,946.8 | 
} i 


ot Ree 


Tan.Le Il.— Net sales of rosin from half crops. 





























Cups Boxes ; 
Excess 
i ae es ~ a from 
Year . | - F F cupped 
from | rom ‘rom From half erop 
dip | scrape Total dip scrape Total ™ 
Biniee 0, Skok $401.72 | ‘$47.72 $449.44 $328.40 $35.53 $363.93 $85 51 
Second ....... He 286.88 58.24 $45.12 132.42 84.08 216.50 128.62 
Third ............ 212 60 | 61.65 274 25 124.76 79.70 204.46 69.79 
—— | OO OO .8.,tro——>— —_—— ——_ — 
1 ee 901.20 | 167.61 1,068.81 585.58 199.31 784.89 283.92 
TasLeE Il].—Summary of gain from 
cupped half crops. 
Spirits of 
Year turpen- Rosin Total 
tine 
First aisel Reap eeeameanaenlns $120 76 | $85.51 $206.27 
DONNIE 5052... s ccsseaavntearexans 151.52 128.62 280.14 
J, pe Se a Gots 85.82 69.79 155.61 
Total ..... 358.10 283.92 642.02 


Total value of products from three years of operation. 


Cupped half crop. ........ccccccccccscscccecccecerccssscccessceeecessccscoes , 
Boxed half CTOP.......seecerecccccccccccccccs se eeeeeeeeeeeeeceseenenees eens 


Gain from cupped half Crop........cccscecscereeeseevesccsceeees 


$2,688.55 
2,046.53 


642 02—$1,284.04 per crop, 





CONDITION OF TREES. 

At regular intervals during the three 
years of operation, careful study was 
made of the condition of the trees in 
each half of the crop. The results 
of these studies by years follow: 


Taste 1V.—Record of down and of 
dead trees. 





Number of 


Number of trees 
trees dead. 


blown down 


Boxed Cupped Boxed Cupped 








In 1 year 4 8 3 35 16 
In 2 vears..... 60 34 139 &3 
In 3 years 78 44 217 150 





Of the 44 trees blown down in the 
cupped half of the crop during the 
three years of operation, only 8 fell 
because they were being turpentined. 
These 8 were small trees on which 
too deep incisions had been cut by the 
broadax. Of the 78 trees blown 
down in the boxed half of the crop, 
the fall of 59 was due to the cutting 
of the boxes. The larger number of 
cupped trees blown down from causes 
other than the method of collecting 
the resin is due to the fact that many 
had doty hearts and were unfit for 
boxing, but just as well suited to cup- 
ping as sound trees. Many of these 
were snapped off above the turpentine 
face by a storm in the spring of 1903. 





TaBLE V.—Productive surface lost 
from all causes. 
Boxed Cupped 
trees trees 
Per cent. Per cent. 
nee 21.02 10.€0 
In 2 years a 30.78 21.20 
In3 years... | 34.20 27.12 





By far the greater part of this loss 
in both half crops was due to con- 
stantly increasing “dry face.” It is 
evident that in the first year the box 
cutting was largely responsible for the 
wide disparity in the amount of dry 
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face in the two half crops, but after 
the first year the chipping was the de- 
termining factor. In fact, the rate of 
increase of dry face after the first year 
is greater in the cupped than in the 
boxed trees, and is due, no doubt, to 
the higher average number of faces 
per tree in the cupped half. (See 
Bulletin 40, page 27.) 
IMPROVEMENTS. 

Since the cup and gutter system has 
been in use, a number of improve- 
ments in the equipment and in meth- 
ods have been made. 

Cups.—The quality of the cups has 
been materially improved. Many of 
those first used allowed the resin to 
seep through. This was due to the 
fact that the cups were made in molds, 
a method of manufacture requiring a 
soft, wet clay. This objection has 
been entirely overcome by the use of 
machinery and a stiff and much drier 
clay. The new cups a!low no seepage 
and are just as desirable for collecting 
the resin as if they had been glazed 
at considerable cost. 

Shipping the cups.—The complete 
success attained in shipping the cups 
in bulk has effected a saving to the 
operator, both in decreased breakage 
in transit and in the cost of the wooden 
crates formerly used. 

Dipping.—At the time cups were in- 
troduced it was hoped that with expe- 
rience the dippers would be able to 
collect as much gum per day from 
cups as is usual from boxes. This 
hope has been more than realized, for 
in practically all cases it has been 
found that the dippers are able to col- 
lect more gum per day from cups than 
from boxes. Difficulty was frequent- 
ly experienced in getting good box 
dippers to undertake the dipping of 
cups, but after the change was once 
made a preference for cup dipping 
was uniformly noticed. 

Use of the broadax for facing.— 
The most important advance made in 
the application of the cup and gutter 
system has been the substitution of 
the broadax for the club ax in making 
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the flat faces on the trees. The diffi- 
culty in using the cornering ax recom- 
mended in Bulletin 40, on the hard 
timber near the Gulf coast in south 
Florida, led to the suggestion by Mr. 
R. M. Radford, of Braidentown, Fla., 
that the broadax be used for making 
the faces. The experiment was tried, 
and the result was faster and better 
work and a good surface for begin- 
ning chipping. Later, Mr. H. H. EI- 
larbee, of Ellarbee, Fla., suggested 
that the usual setting of the broadax 
on the handle be reversed, so that in 
hewing the beveled side would be next 














Fig. 1.—Making the first half of a face 


to the tree. This change greatly in- 
creased the speed of the work, as the 
chip could be promptly slit off after 
the full width of the face had been 
obtained. 

The next step was to have one man 
make both incisions for the gutters in- 
stead of employing a right-handed 
and a left-handed axman for making 
the two. At the outset the laborers 
usually insist that one man cannot 
make both cuts, but a little practice 
gives perfect facility in cutting each 
with equal ease. 

These changes have made it easily 


possible to double the speed of a 
squad, and many laborers have become 
very skillful in this use of the broadax. 
One laborer during the past winter 
prepared in one day 1,700 faces. In- 
spection of the work shows that it was 
well done in every respect. 

Directions for using the broadaxr.— 
The ax should weigh from 8 to 9 
pounds and have a perfectly straight 
edge. The handle should be straight 
and not longer than 30 inches. Each 
laborer sets his ax on the handle so 
that its edge is parallel to the handle 
and the beveled side lies next to the 
tree in hewing. 

By almost vertical strokes of the ax 
a flat surface is hewn one-half the 
width of the “face” “which is to be 
chipped later (fig. 1.). When the ax 
first catches the wood the chip is prized 
outward slightly, thus facilitating the 
easy entrance of the ax in the same 
cut on the second stroke and also keep- 
ing the surface smooth. On the third 
stroke it usually is possible to partly 
cut and partly break off the chip, thus 
avoiding useless mutilation of the tree. 
This is done by a twist of the ax, given 
just as it falls into the previous cut, 
the eye of the ax being thrown against 
the tree and the edge outward. The 
laborer then steps either forward or 
backward and hews the second side of 
the angular face (fig. 2), taking care 
to leave no rounded surface in the 
center where the two sides join. 

On these flat surfaces the incisions 
for the gutters are then made, one a 
right-handed and the other a left- 
handed cut (fig. 3). In making these 
cuts the ax is held so that the outer 
point of the edge is lower than the 
inner point, while the eye of the ax 
is lower than the edge. By a single 
blow a cut is made the full width of 
one side of the face, this cut being 
about one-quarter of an inch deep at 
the outer edge of the face and a little 
deeper at the center. The cuts should 
be at least one inch apart at the center 
of the face, to prevent choking be- 
tween the two gutters by chips and 
“scrape,” and for convenience in clean- 
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ing the gutters when the cups are 
dipped. 

Zinc nails.—The cup and gutter sys- 
tem has been most favorable received 
by the owners of miils where the tim- 
ber is sawed after it has been turpen- 














Fig. 2. Making the second half of a face 
tined. The only objection they make 
is to the use of iron nails for hanging 
the cups. To meet this objection zinc 
nails are now manufactured for use 
with the cups. Experiments have 
shown that if such a nail is left in the 
tree no damage whatever is done to a 
saw that strikes it, because the metal 
is so soft. 


ERRORS MADE IN USING THE CUP AND 
GUTTER SYSTEM. 


Gutters—In making the incisions 
for the gutters the eye of the broadax 
is frequently turned down too much. 
The outer half of a gutter inserted in 
angle to’ the trunk of the tree, and 
hence forms a shelf rather than a 
trough (fig. 5, B). From such a gut- 
ter the resin frequently runs off along 
the outer edge. Furthermore, such a 
gutter is easily forced out when the 
dipper is removing the “scrape” from 
such an incision lies almost at a right 
it, the pressure of the dip knife being 
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almost in line with the direction of the 
cut. A gutter inserted carefully into 
a properly made incision will never fall 
out (fig. 5, A.) 

Nails.—Two mistakes are frequent- 
ly made in driving the nail on which 
the cup hangs. First, the nail is driv- 
en horizontally. In the latter part of 
the season, when hardened resin col- 
lects under the head of the nails, a 
cup hung on it will easily drop off. 
The head of the nail should have a 
steep slant upward. A cup hung on 
a nail so driven fits snugly between 
the nail -and the tree, is secure, and 
cannot swing away from the spout of 
the lower gutter, though it may be 
easily removed by the dipper. Sec- 
ond, the nail is often driven into the 
tree above the lower end of the lower 
gutter. A cup hung on such a nail is 
never vertical, and its capacity is there- 
fore diminished. Further, when a 
cup so hung fills with water or resin 
the increased weight tends to bring it 
to a vertical position, thereby pressing 
on the lower gutter and causing the 
latter to be prized out of the incision. 
The nail should always be driven into 
the tree at a point slightly lower than 
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Fig. 3.—Making incisions for the gutters 
the lower end of the lower gutter (fig. 


“Cups.—Experience has demonstrat- 
ed that the cups will be broken if wa- 
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ter is frozen in them. During the win- 
ter, therefore, when the cups are not 
in use, they should be removed from 
the nails and inverted at the base of 
the trees, so that water can not collect 
in them. 


FIXING LOOSE GUTTERS. 


In case a gutter is displaced during 
the chipping season, the accident can 
be easily repaired by reinserting it in 














Fig. 4.— Cup and gutters properly placed 


the old incision and driving two nails 
into the tree flush with the bottom of 
the gutter—one nail near the center of 
the face and the other near the upper 
end of the gutter. Supported by these 
two nails a gutter will stand the scrap- 
ing of the dip knife without slipping. 
The gutter and both nails can readily 
be drawn from the tree at the end of 
the season. 

The rapid introduction of the cupand 
gutter system by turpentine operators 
proves beyond a doubt that the experi- 
mental stage has been passed. No 
stronger confirmation of the value of 
the results obtained at Ocilla, Ga., 
could be given than the fact that by 
far the greater portion of the cups 
placed during the past winter were on 
farms where the cup had been tested 
on a small scale during the preceding 
season. Not all operators are yet con- 


vinced; there are still doubters and 
scoffers, but their number is rapidly 
diminishing. 

In the hands of a few the system 
has been abused. The fact that un- 
der it the trees are not weakened and 
made subject to overthrow by wind- 
storms, as boxed trees are, has in- 
duced some operators to largely in- 
crease the number of cups per tree as 
compared with the average of boxes. 
The returns from such trees prove that 
there is a distinct limit to the sap sur- 
face which can be removed without 
weakening the vitality of the tree and 
lessening the flow of resin. The prac- 
tice of overcupping results, therefore, 
in a financial loss. , 

In addition to the increased returns 
from the use of cups, the naval stores 
industry has been benefited in two 
other lines by the development of the 
cup system. In many cases timber 
owners have made decided concessions 
in their leases to operators, on condi- 
tion that the cups be used and no boxes 
cut. In other instances large tracts of 
timber have been brought under tur- 
pentine operation by the cup system, 
though their owners have persistently 
refused to lease them for box cutting. 

The rapid rise in the value of tur- 
pentine timber within the past few 











Fig. 5.—Position of gutters on the face 
A, correct; B, incorrect 


years has contributed largely to its 
more conservative treatment. A thing 
of little value in the past, it has re- 
ceived only a small amount of care. 
Its rapid enhancement in value, and 
the strong probability of a still further 
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increase, gives the turpentine operator 
every reason to treat his timber care- 
fully. Formerly it was an easy mat- 
ter for an operator to work hastily 
through a place, then move a short 
distance and develop a new place on 
timber just as inexpensive as that on 
which he had been working. But now 
the operator knows that w hen his pres- 
ent location is exhausted he is certain 


? 


to experience difficulty in finding a 
new location, and equally certain that 
a largely increased price must be paid 
for it. This natural operation of the 
law of supply and demand is rapidly 
bringing serious and earnest thought 
to the question of how best to preserve 
the present holdings. The cup and 
gutter system with its great economies 
is doing much to solve the problem. 


RECENT PUBLICATIONS 


Manual of the Trees of North America. 
By Charles Sprague Sargent, Pp. 826. 
Illustrated with plates by Charles Edward 
Faxon. Price, $6.00 net. Houghton, 
Mifflin & Co., Boston. 

Professor Charles Sprague Sargent has 
done a valuable service not alone for scien- 
tists, but for all those who are interested 
in outdoor life, by the publication of his 
“Manual of Trees.” Up to the present 
time the author has. appealed only to those 
who have made a special study of trees 
and shrubs; his monumental work, “The 
Silva of North America,” being the greatest 
work on the subject ever published. But 
in this manual, he has set forth the general 
facts pertaining to the study of trees, their 
descriptions and uses, in a way which will 
appeal to the general public. 

Persons traveling in Florida, California, 
or Canada will find it an interesting book 
to take along with them as a guide to the 
trees. Persons having country estates will 
find a genuine need for the volume, which 
will immediately be given a place similar 
to that held by Gray’s Botany. 

The Manual contains brief descriptions 
in plain and simple language of about 630 
trees, accompanied by a figure of the leaves, 
fruits and flowers of each tree, with keys 
leading to a ready determination of the 
genera and species. It makes available in 
convenient form the most essential points 
of the information to be found in the “Silva 
of North America,” and will be indispensa- 
ble to every one interested in nature, to all 
teachers, to the owners of country places, 
landscape-gardeners, park superintendents, 
foresters, and lumbermen. 


Type Studies from U. S. Geography. By 
Charles A. McMurray, Ph. D. Pp. 288. 
Illustrated. Price, 50 cents. Macmillan 
& Co., New York. 

This volume contains twenty-five type 
studies in United States, geography ar- 
ranged in an interesting and instructive 
manner. Among the subjects treated are 
chapters on forests, lumbering and irriga- 


tion. It is a volume that should help many 
to a better understanding of this country’s 
resources. 


The Tree Doctor. By John Davy. Pp. 
87. Illustrated with half-tones from 
photos. Saalfield Publishing Co., Akron, 
Ohio. Price, $1.00. 

This book is what the title indicates, a 
treatise on tree surgery, which gives many 
points worth knowing on the care of trees. 
It is handsomely and appropriately illus- 
trated with nearly two hundred half-tones. 
There is also a fatherly lot of moralizing in 
different parts of the volume, and altogether 
it is a useful, though peculiar, book. Such 
a well printed volume deserves a better 
binding. 

Official Proceedings of the Twelfth Na- 
tional Irrigation Congress, El Paso, 
Texas, November 16-18, 1904. Pp. 442. 
Illustrated. Published by Guy E. Mitch- 
ell. Galveston, Texas: Clarke & Courts, 
1905. 

This is the complete official proceedings 
of the Twelfth National Irrigation Con- 
gress—the most successful and widely at- 
tended convention in its existence. There 
is a vast amount of matter contained in 
the volume of practical value to all, but 
it should especially appeal to the westerner, 
the forester, the irrigator, the farmer, the 
stockman, and citizen of the arid and semi- 
arid half of our country. 

Third Annual Report of the Reclama- 
tion Service, 1903-1904. F. H. Newell, 
Chief Engineer. House Document No. 
28. Pp. 644. Washington, D. C., Gov- 
ernment Printing Office, 1905. 

In the first annual report of the Reclama- 
tion Service, issued November 29, 1902, a 
brief description of the location of the arid 
lands of this country and a summary of 
the history of the national irrigation move- 
ment, irrigation laws, and conditions in the 
various states were given. The second re- 
port included a general discussion of the 
reclamation law, decisions relating to the 
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same made by the Secretary of the Interior, 
and gave particular details of the work ac- 
complished in each state. In this, the Third 
Annual Report, is given a continuation of 
the description of the work begun; in par- 
ticular an exhibit is made of the operations 
carried on during the greater part of the 
calendar year 1904. This matter is preceded 
by a general discussion of the reclamation 
law and of the general questions of policy 
or practice which have arisen. It should 
prove an exceedingly helpful volume to the 
homeseeker, irrigator, farmer, or general 
student of the West. Each particular sec- 
tion of the country in which work has been 
begun, or is under consideration is de- 
scribed and the experts of the service write 
of its feasibility, methods of utilization of 
the water realized, etc. 

The Nile in 1904. By Sir William Will- 
cocks, K. C. M. G. F. R. GS: Bp. aes: 
Illustrated with ee and diagrams. E. 
& F. N. Spon, Limited, London. Ameri- 
can agents, Spon and Chamberlain, 123 
Liberty street, New York. National 
Printing Department, Cairo, Egypt, 1904. 
Price, 9 shillings. 

There has probably never been so -gi- 
gantic an engineering enterprise so suc- 
cessfully accomplished as the harnessing of 
the Nile by the Public Works Department 
of Egypt. Sir William Willcocks has played 
no small part in the subjugation of this 
majestic river, his twenty years of expe- 
rience in irrigation gained through work 
in India and Egypt have equipped him, as 
well as any of those concerned in the stu- 
pendous works along the Nile, to write of 
what has been accomplished. Sir William 
modestly acknowledges in a preface his in- 
debtedness to several previous reports by 
such of his co-workers as Sir William 
Garston, and others. The volume itself 
is an authoritative description of the Nile 
and the Nile country, with descriptions, 
diagrams, statistical matter, and maps in- 
numerable, and the semi-narrative style, 
with history of the operations make it very 
interesting. The statistical matter, minute 
descriptions of localities (supplemented by 
maps) and discussions of irrigation in all 
its phases in Egypt make it an exceedingly 
valuable volume. 

Proceedings of the Third Irrigation Con- 
gress, held at Bismarck, N. D., Jan- 
uary 25, 26, 1905. Published by author- 
ity of the State, Bismarck, N. D., 1905. 
This report is replete with valuable ad- 

dresses and information, and it should be 

in the hands of every one interested in the 
material welfare of the state, and especially 
of those interested in the reclamation of 
land either by irrigation or drainage. It 
contains papers upon “General Farming in 

North Dakota,” “Pumping Water for Irri- 

gation.” “The Development of Irrigated 

Agriculture in North Dakota,” “Intensive 


Farming by Aid of Irrigation,” “Fruit 
Growing,” “Cooperative Canal Construc- 
tion,” “Irrigation and Drainage Investiga- 
tions,’ “Alfalfa and Its Possibilities,’ “The 
Artesian Basin in North Dakota,’ and a 
number of others, all by the highest and 
most competent authorities. It contains 
also the North Dakota Irrigation Code, the 
United States Reclamation Act, a proposed 
form for Articles of Incorporation for Wa- 
ter Users’ Associations and other important 
information. It is seldom that so much of 
value concerning the subjects treated has 
been brought into such practicable form 
and so small compass. Copies may be ob- 
tained by application to the State Engineer, 

A. L. Fellows, at Bismarck. 

The A, B, C of Bee Culture. By A. I. 
Root, revised by E. R. Root. Pp. 490. 
Copiously illustrated. The A. I. Root 
Company, Medina, Ohio, 1905. 

Here is an immense lot of practical infor- 
mation about bees and bee culture arranged 
in the form of a cyclopedia for bee-keepers 
generally. The publishers are one of the 
largest manufacturing plants solely con- 
cerned with honey in the country, and the 
matter contained in this book has been 
gathered by than from bee-keepers all 
over the country, and verified by practical 
work in their own factory. The book was 
originally written in 1878; this is the 
fourth edition issued since that time, and 
has been brought up to date and re-edited 
by Mr. Ernest R. Root. The matter con- 
tained is extremely diversified and eminently 
practical in its nature, and so presented as 
to be easily accessible for reference. There 
is a lack of entire continuity through the 
book through numerous changes ranging 
from the editorial “we,” the personal “I” 
to the impersonal “one,” which are slightly 
confusing. 

Yearbook of U. S. Department of Agri- 
culture for 1904. Pp. 776, illustrated. 
Washington, Government Printing Office, 
1905. 

The 1904 Yearbook of the Department of 
Agriculture contains many articles which 
should prove of particular interest to the 
forester and irrigator, as well as the farmer, 
for whom it is especially designed. Besides 
the formal report of the Secretary for the 
fiscal year of 1904, the volume is given over 
to articles dealing with special phases of 
the Department’s work in all its varied 
fields of activity. “The Attitude of Lum- 
bermen Toward Forest Fires,’ by E. 
Sterling; “Forest Planting and Farm Man- 
agement,” by Geo. L. Clothier; “Potato 
Culture Near Greeley, Colorado,” by J. Max 
Clark; “Insect Injuries to Forest Products,” 
by Dr. A. D. Hopkins, and “The or 
mination of Timber Values,” by Edward / 
Braniff, are all valuable additions to - 
existing literature on forestry and irriga- 
tion. 











DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. C., June 9, 1905. Sealed proposals will 
be received at the office of the Supervising En- 
gineer, United States Reclamation Service, 1108 
Braly Building, Los Angeles, California, until 2 
o'clock p. m., August 17, 1905, and thereafter 
opened, for the construction of about 12 miles of 
dike, involving excavation of about 445,000 cubic 
yards of earth, and clearing 125 acres, for the 
reclamation of Yuma Valley, Arizona. Specifica- 
tions, forms of proposals and plans may be ob- 
tained from the Chief Engineer of the Reclama- 
tion Service, U. S. Geological Survey, Washington, 
D. C., from the Supervising Engineer, Los Angeles, 
California, and from the Engineer of the Recla- 
mation Service, Yuma, Arizona. Each bid must 
be accompanied by a certified check for three (3) 
per cent. of the amount of the bid, payable to the 
order of the Secretary of the Interior, as a 
guaranty that the bidder will, if successful, 
promptly execute a satisfactory contract, and 
furnish bond in the sum of 20 per cent. of the con- 
tract price for the faithful performance of the 
work. It must also be accompanied by the 
guaranty of responsible sureties to furnish bond as 
required, if the bid be accepted. The right is 
reserved to reject any or all bids, to accept one 
part and reject the other, and to waive technical 
defects, as the interests of the Service may re- 
quire. Bidders are invited to be present. Pro- 
posals must be marked ; “ Proposals for the con- 
struction of dikes, Yuma project.” E. A. HITCH- 
COCK, Secretary. 





DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. (., July 3, 1905. Sealed proposals will 
be received at the office of the Engineer, U. S. 
Reclamation Service, Montrose, Colorado, until 10 
o'clock a. m., August 28, 1905, for the construction 
of about 8 miles of main distributing canal, involv- 
ing the excavation of 52; ,000 cubic yards of ma- 
terial and the placing of 20,000 cubic yards of con- 
crete masonry for the conveyance and partial dis- 
tribution of 1,300 cubic feet of water per second 
from the mouth of the Gunnison Tunnel, near 
Cedar Creek, to a point on the Uncompahgre 
River 9 miles south of Montrose, Colo. Full in- 
formation may be obtained from the Chief En- 
gineer of the Reclamation Service, United States 
Geological Survey, Washington, D. C., from the 
Supervising Engineer of the Reclamation Service, 
Chamber of Commerce Building, Denver, Colo., 
or from the Engineer of the Reclamation Service, 
Montrose, Colo. E. A. HITCHCOCK, Secretary. 





DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. C., July 12, 1905. Sealed proposals will 
be received at the office of the Supervising En- 
gineer, United States Reclamation Service, Cham- 
ber of Commerce Building, Denver, Colo., until 2 
o’clock p. m., August 16, 1905, and thereafter 
opened, for the construction of the Pathfinder 
Dam and auxiliary works, at a point about 50 
miles southwest of Casper, Wyo., to impound the 
flow of North Platte River. Plans, specifications, 
and forms of proposal may be obtained by appli- 
cation to the Chief Engineer of the Reclamation 
Service, U. S. Geological Survey, Washington, D. 
C., or to the Supervising Engineer of the Reclama- 
tion Service, at Casper, Wyoming. Each bid must 
be accompanied by a certified check for $10,000, 
payable to the order of the Secretary of the Interior, 
as @ guaranty that the bidder will, if successful, 
promptly execute a satisfactory contract and fur- 
nish bond in the sum of $50,000 for the faithful 
performance of the work. Each bid must also be 
accompanied by the guaranty of responsible sure- 
ties to furnisfi bond as required, if bid be accepted. 
The right is reserved to reject any or all bids, to 
accept one part and reject the other, and to waive 
technical defects, as the interests of the Service 
may require. Bidders are invited to be present 
when bidsare opened. Proposals must be marked: 
‘* Proposals for Pathfinder Dam, Wyoming.” F. 
L. CAMPBELL, Acting Secretary. 





DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, July 7, 
1905, Sealed pro ls will be received at the 
officé of the United States Reclamation Service, 
Billings, Mont., until 2 o’clock p. m., September 
5, 1905, for the construction of the Shoshone dam, 
spillway, outlet and road tunnels, requiring about 
69,000 cubic yards of concrete masonry and about 
75,000 cubic yards of excavation, located eight 
miles west of Cody, Wyoming. Plans, specifica- 
tions and proposal blanks may be obtained from 
the Chief Satan of the Reclamation Service, 
Washington, D. C., or from Jeremiah Ahern, En- 
gineer, Cody, Wyoming. E. A. HITCHCOCK, 
Secretary. 


DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, July 7, 
1905. Sealed proposals will be received at the 
office of the United States Reclamation Service, 
Billings, Mont., until 2 o’clock, p. m., September 
6, 1905, for the construction of a tunnel approxi- 
mately 18,000 feet long, and auxiliary works, in- 
cluding about 28,000 cubic yards of excavation in 
open cut, all located ten miles east of Cody, 
Wyoming. Plans, specifications and proposal 
blanks may be obtained from the Chief Engineer 
of the Reclamation Service, U. S. Geological Sur- 
vey, Washington, D.C., or from Jeremiah Ahern, 
Engineer, Cody, Wyoming. E. A. HITCHCOCK, 
Secretary. 
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Omaha, Nebr. 








In writing advertisers kindly mention FORESTRY AND LKRIGATION. 
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300 ACRES OF 


Hardy Ornamental Trees, Shrubs, 
Evergreens, Vines and Perennials 
THOMAS MEEHAN & SONS, Inc., Dreshertown, Penn. 


Nursery Lane 
Nurserymen and Tree Seedsmen. 
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by natural stream fall. 


RAISE IRRIGATING WATER 


One foot raises thirty feet. Raise any quantity for 
irrigation, stock, railroad tanks, town supply, ete., with 
RIFE HYDRAULIC RAMS 
No attention ever required, and it’s always going, insuring constant sup- 
ply. Runs for years without expense. Raise any height and carry any 
distance. Sold on 30 days free trial. Write for free book. 
Rife Engine Co., 126 Liberty St., New York. 
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BLOCK, 
Photographer 


Views, Lantern Slides, Bromide Enlarge- 
ments, Copying, Developing and Printing 


215 SIXTH STREET, S.E. 
WASHINGTON, D.C. 





ORCHIDS ORCHIDS 


We are the largest Orchid Growers 
in the United States : 

Our Illustrated and Seneshiiiin 
Catalogue of Orchids is now ready 
ana may be had on application. 


Orchid Growers LAGER & HURRELL 
and Importers. SUMMIT, N. J. 





R. R. ACCOUNTING. $50 to $100 

per month salary assured our graduates 

under bond. You don’t pay us until you 
have a position. Largest system of telegraph 
schools in America. Endorsed by all railway 
Officials. Operators always in demand. Ladies 
also admitted. Write for Catalogue. Morse 
School of Telegraphy, Cincinnati, 0. 
Buffalo, N. Y., Atlanta. Ga., La Crosse, Wis., Tex- 
arkana, Tex., San Francisco, Cal. 
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Construction News Press Clippings 


CONTRACTORS, MATERIAL 
MEN, BUILDERS, MANUFACT- 
URERS, in fact, ANYBODY interested 
in Construction News of all kinds, obtain from 
our daily reports QUICK, RELIABLE 
INFORMATION. Our special corre- 
spondents all over the country enable us to give 
our patrons the newsin advance of their com- 
petitors and before it has become common 
property. 

Let us know what you want and we will send 
you samples and quote you prices. 

PRESS CLIPPINGS on any subject 
from all the leading current newspapers, maga- 
zines, tradeand technical journals of the United 
States and Canada. PUBLIC SPEAK- 
ERS, WRITERS, STUDENTS, 
CLUB WOMEN «an secure reliable data 
for speeches, essays, debates, etc. Special facil- 
ities for serving Trade and Class Journals, 
Railroads and large industrial corporations. 

WE READ, through our staff of skilled 
readers, a more comprehensive list of Pty 
tions than any other Burean WE AIM to 
give promptand intelligent service at po low- 
est priceconsistent with good work. Write us 
about it. Send stamp for booklet. 


United States Press Clipping Bureau 
147 Fifth Ave., Chicago, U.S. A. 





~.. PAPER. Sao 
R. P. Andrews & Company (tc.), Washington 


Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper 1n 


the world. 


IF IN NEED, DROP THEM A LINE 





In writing advertisers kindly mention FORESTRY AND IRRIGATION. 






































National 
Irrigation 
Association 





























Chicago, New York, Washington, 
$707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 


OorricEerRs. 


THos. F. WalsH, Washington, GEORGE H. MAXWELL, Chicago, 
President. Executive Chairman. 
JaMEs H. EcKELs, re. CHARLES B. BOOTHE, New York, 
veasurer. Chairman Executive Council. 


Guy E. MITCHELL, Washington, 
Secretary. 








The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no ts of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 


public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right tu the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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A Liking for the Open Road 


Goes with a Taste for Apples 
and Schubert’s Music 


THE OPEN ROAD 


A SAUNTERER’S CHRONICLE 
Epirep By CHARLES WISNER BARRELL 
(Sometime of Vagabondia) 


Is a de luxe pocket magazine of 
outdoor philosophy and _ fiction 


_ If you ever long for a whiff of unbreathed 
literary ozone, send Fifty Cents without delay 
for a year’s subscription to 
The Open Road 
137 GRANT AVENUE 


Jersey City New Jersey 








GREEN 
Principles of American Forestry 


12mo, xiii X 334 pages, 73 figures, in- 
cluding many half-tones. Cloth, $1.50 


WILSON 
Trrigation Engineering 


Fourth edition, enlarged and rewritten. 
Small 8vo, xxiii X 573 pages, 41 full page 
plates, mostly half-tones, and 142 figures. 

Cloth, $4.00 


SNOW 
Che Principal Species of Wood: Cheir 
Characteristic Properties 
Large 8vo, xi X 203 pages, figures in the 
text, 39 full page half-tones. Cloth, $3.50 
ELLIOTT 
Practical Farm Drainage 
12mo, 100 pages, 25 figures. Cloth, $1.00 
ELLIOTT 
Engineering for Land Drainage 


12mo, vii X 232 pages, 41 figures, 6 full 
page half-tones. Cloth, $1.50 


JOHN WILEY & SONS 
43 and 45 East 19th St New York City 





J 
AUVER 
Famous Calculating 


} << | Enthusiastically « ndorsed ee 
world over. Capacity 
999.999, . Two mvdeis, $5.1") 
and $10.00, prepaid in U. 8. 
Write for Free Boox.erand 
Special Offer. Agents wanted 








122 Walnut Se Kensett, lows 








‘‘Land Scrip.”’ 
safe, quick, economical method of 
acquiring Government land. 


Hugo L. Seaberg, 
Raton, N. Mex. 


~ LAUGHLIN 


FOUNTAIN 
PEN 


The Best at Any Price 
Sent on approval to 
responsible people. 

A Pecket Companion of 
mever ending usefulness, a 
source of constant plensure 
and comfort, 

To test the merits of 
Forestry ard Ir igat: or 
as an parerticing mak notion 
we offer 

these opular styl AM am Ahn 

for to the 


$3.00 


sf.o0 


I Guaranteed 








on ita Tryita ak ptt Mf pot sulted, 


Ly Ay it ag pive, vos you 
a0 ‘or it (the addi 
itsis to pay for your rent 


b- 
ber reservoir holder, 14k. Dia- 
mond Point Gold Pen, an 
Sotead Se — he Ene, m 

jum or stu e on T- 
fect ink feed known to aly Der 
ence of fountain pen making. 


Sent postpaid on receipt of $1. 
dept, oy oat pe ” 
great Special Offer is 
an a One of 
= our f nny? Pocket Pen Hold- 
= of charge with each 
P'Remem iber—There is No 
t as good’’as the Laughe« 
ita? Ls on it; take no 
State whether Ladies’ or 
Gentlemen’s style is desired, 
Illustrations are full size of 
complete article. Address 


LAUGHLIN & CO., 


841 Griswold St 
Detroit, Mich. 














W. E. HOYT, G. E. P. A. 
335 Broadway, New York, N. Y. 








Portland, Ore. 


FROM ST. PAUL 


Round § 5 
Trip 


Yellowstone National Park 


P, W. PUMMILL, Dist. Pass. Agent, 711 Chestnut 8t., Philadelphia, Pa. 
Send four cents for LEWIS AND CLARK BOOKLET to 


A. M. CLELAND, Generac Passencer A ST. PAUL, MINN. 


LOW RATES FROM ALL POINTS 
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“YOUR PROFITS” 


is the title of a folder in which we 
prove that no matter what your 
business may be, it can be in- 
creased. We not only prove that 
it can be increased but we tell you 
how, at a very slight expense, you 


can put yourself in a position to ’ = 
Your outfit will bea little different 


? this year man ns Every ? pipes 
Double Your Business} F iii rnc Gar ows 
experience has evolved a world of 


This folder opens a way to the | BP gmpeomore And ws wie ui 
solution of the one hundred and perience of their own. 

one business and advertising All of the accessories lik 
problems which continually con- Packs, Bags, are fully listed 

front the retailer, wholesaler. the ce i r— mailed prompen 
mailorder merchant, and the manu- , 

facturer. Better write for it on agg ater ea Tet thd Co. 


your letter head TO-DAY. Eeplorera, Campers and Prospecto 
314-316 Broadway New York, U. S. A. 


ADDRESS 


The Clark Company 


SCRANTON, PA. 











Nice Enough For | 
Anybody: 





Ladies traveling to Cali- 
fornia appreciate the 
delightful home com- 
forts of our superior 
Tourist Pullmans. 


Harvey serves the meals 





Many other exclusive and dis- 
tinctive features. 
Ask General Passenger Office, Atchison, 


Topeka & Santa Fe Railway, Chicage, 
about very low one-way rates to Ca 


fornia, March 1 to May 15 - 























In writing advertisers kindly mention FORESTRY AND IRRIGATION 











ESTABLISHED 1802 


OTF 


for over a hundred years have been universally 
recognized as the standard of excellence. 


TREE AND SHRUB SEEDS 


We aim to havethe most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 


can be procured. 


OUR CATALOGUE —the 103d successive annual 
edition—is the most complete, most reliable and 
most beautiful of American Garden Annuals. We 
Mail It Free. 


J. M. THORBURN & CO. 
36 Cortlandt Street New York 











Biltmore 


Forest School 
Biltmore, N. C. 


ie lol ~e- 

eo wy 
Theoretical and practical 
instruction in all branches of 
applied forestry. 


Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 


For further information 
apply to 


C. A. Schenck, Director 











NEW HAVEN, . 





YALE FOREST SCHOOL 





CONNECTICUT 











Forestry. 








The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 


mitted as candidates for the degree of Master of 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1905 


will open July Sth and continue seven weeks. 




















For further information address 


Henry S. Graves, Director, New Hzeven, Conn. 
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SUDWARTH PRINTING COMPANY, WASHINGTON, D. C. 














